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Of •©•wral of moertalsty, the most wii®ly aesetpttd 
theory ieseribes uaosftaiaty in t^ras ©f * froiaMli'ly ilstribatiea ©f 
out@aB®s* fh.® proMMli% Mstribttti-oa may i.#80rilt@ (1) tli® jpsyofeol©®* 
leal- «t6t» of m 9atr®fr®a®»r la mefmt t« m future o«t@e®© or (2) lii# 
aotu&l o®ottraB@f of out©«i»s. fh««® two froMbility ieseriptions ©f 
outocwB© also &r« tai&m. m imbj®0tiv» .nai o'ojeotiT® «ao®rtRia%, rm'pm* 
tiT»ly. 
Both aspeets ©f tk« pr-ob«bility stppromeii to- waewtaiaty «p« mn.-
8id®r®i ia this study, with major mn^tmuis helng gimn to th® latt»r 
or 0bj«®tiv« ftsptet of uao@rt»iaty, fli® gpeeifle rofersiifi® of this 
study is to the intsrtwaporal mrimtim ®£ prices »i jritMa of 
lir^ntrnt ©-wiEioditits in lmm» Sspiasis is plaost 0a tii© po#sibl# 
@xp@®tatioa so4®l« wMeli f&ra®rs £orm«Iat® and m the detarffiination 
©f til® MtgBi-tei# of til® f or»®ait trrors ©f tlisn® »»A«ls» eoa«" 
»id®r«,tioa is gives t© r@lt.tlaf the f©r®o&«t ©rrors witb tb-e ftlleeativ® 
BiiiQiemy of the flra md to tin® ferml&tioa of poliey* 
' A Bvmmry iimmatm of "Wi® r»rl0m -theori## ®f mae®rtaiiitf 
is pr@s©»t«4 la !•' i* M'rm* Mt&rmtlm approach®® to tii« tii®ory 
of ehoie® in risk»tiikiiig aitmAims* i®o»o!aetrioist» 10|4O4»4§7# 
1961. 
WaillMIff iSB I1WFI5IS1CT 
ito0#rtels%- mmy h&m seToral mmms of oilgiai Oa« sotire# is 
with, ttis iaii-riiuai ii3aig®Mii nmmly tb® «ss®eiftt®d wi-l4i 
Ms p®rs©BRl iao@0ss or isdMm ^mi- tli# p©s®iMli% of eoewstaa# ef 
aooitfat m MeM* Jtoo^sy sew6© tfe# 
©xigtiag lesstttg sad srrmgmmnt$ ia teMiag r«8oui'«a8i, eoa-
tra,stsj, gerormeat p©liol®8 «.ai pdlitioal &®tivlty giv# ifis# to T«ri« 
•0US d®gr«®s -of uaetrtaiaty etoowt out©«.«i How«f®-r, tli® important 
soiiroes of «M©rtftiaty -fmi %lat® -ri^srpMiit of ttiis stti% ariae froa the 
faotors wliish mm^ interteapW'Sl C-l) ps'sttot prio© (2) tafut p-ioe 
(S) Otttput or yi#ld^ (4) t#6lmol©gle«l aai i&) iaem© variability# 
f&riaHlity. ia 4grieult»ral PsreAuetioa 
i«» of mer® se«ul.figr @hMig@s which #o.oa©aie 
tmh as ehmgm in. -itM to&hwoiloo-i ohaages In the 
of iaoaae or ahmgm iu tb® ags straelMP® w working liafeitis of tb« 
pO|>ttl,atiea also .ooatribwt® t© pr4o® vsiriatlew.* Ememr, tli® 
amjor mwrm ef prie® ^arl&'tlos vtium oat of th« f<«P««8# 
li^oflaat tiwss ftr« ohasgta ia dassffil wMoh 
&hmg9i. ©mple^meat i@T©l8 ia tli® ©oojacmy# Aaimul mA ®lmag»it 
in stifply^ tl» ®®a«oi»l of iapttt® mi. mitpits aaS tfe# spesals-
1 ti-r® (sh&ngm in i«fe»a4 wMoii mmllf eknages ia »®oasiai@ 
%• W» Sohulta, ipr©4u®tt,©n iM wtlfftr© ia *sPl«ilteiw. Mm imtf 
fomp«iy. 194S(» p» 
• f • 
fr©Sf@rlty -lyps sliort-tem gmucma of fri«« Tari«tioa» 
of sgriO'ttltttTftl produets &re scmm of th® more M^ly v®ri» 
]|ri«#s la tto ®®OHa^. fo ac«« ejcteat tiiit is iu® to •&« soa* 
afttw® ®f til® iaiiist^ whiah periAts & full txpressloa ©f 
0li»g®f ia d««ia»d mi. tuffly» rigiii%" of th® la&rktting mrgia nM 
1 ' ' 
ml«# » iaalasti© i^wwd atraettsr#* «r® irfditiaml faetors *hioh ©on-
tritat® Mfh prio® « fks friees @f agrioultwral inputs 
ftr« &6 » rul® 8ul»J®®t't® less -rsri«ftt,®a i^'sm #ie prio®® of products* 
Mmy iapati® amofe m i»«h,ta«jfy repdr®, fu®ls aad mrteiXn liir@«t®ok 
«.r® iadastrial frodusts and are to prim rlgititie# ®o®* 
*©tt t® that s#0tor ®f %© mom^t Siailwly prices of ottier f&ra 
infttt® eueh. m taa@i|. r«at®» i»!».r«st rates', tailiiag mterials, aiii 
tli« wag@e of til® ®p®r«tor aa4 Ms faaily mm also subjaot to s#a® ri-
giiiti®s. te th® o14»#r liaa^ "fe© jprio® ©f mmoml mi mimntl hired 
l«l>w iai4 ia i^rtioalm' frim ®f laaA ar« sabjest to abottt m mob 
2 flttotu&tiea a« th® frio©« »f proAistB.. Bbt® B&m is tru# for liwateok 
f#®i iafttts task »« &om mi more® gi*aiM -itioa® TalB®a *r® ©lostly 
ti®i to iii»ir r^ipe-atlvs omh sarkwt. 
Ii©M mrlaMli% «ri»»8 largsly oirt; ©f teeteie*l, ooisditione 
sarpottailag agriettlturs,! frttAi@ti©a» Is sai^ regioas elimtio oottfli» 
tiaa® T«ry sbtrply frea y«ar t© ytmr ani ar# aoooBipmisiei fey ooiaparRbl® 
elmiagss ia «bem«1 ©utpit*^ dis©ft8«s» flooig, hailstorw aM 
*S» S* Sk«^#rd. %ri0«lt«r&| pri®® ««ly«i®» ,i»es, Iowa, the 
Zmm Stftt© Soll«g® Frw®# 1950. p» l©S»li9« 
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1 
«T®a « in tli® l#wl of tli« proiustioa fmstioa* 
Imom dots B©t repr«8«at a s®parat« of variability ia 
th® eooaomyi ratiitr, iasoa® •ariftbllity ii a fu»©tioa of -ttie varifikMlity 
of prisss and ji«Ms* Imam •aJ'ttbiiity will be tli« saximum possibl# 
if pri0®s aai jrisMs ar@ |>o«l%i¥»ly e©rrel«t©d,, th® aiaimua wli#n the 
00rr9l«,tiott it Bftsati*® and iatewediftt® ia tAlm wli®a tk« oorrelatioa 
is ge^p©. iiitr@fr«ii»ars will in g@a©rs,i pr#f«r a more stabl® t© a l®ss 
Bt&fel® ineeaej aa & 90iam%mm@ iua^&m vwiabili-fey my l®ad to sereral 
iaeoffl# stabiilizing re&etions on tli# jpart of ©atrapr^asiirs * 
Vnmrtminty 
fh« prsseao® ©f Tariability in dynaaio prod««ti<»a «r«mt®s a stat® 
of uassrtaiaty as ©atrtproaeuro do iwt kaaow wfa@-Wi«r th® expeetrntlom of 
fmt«rs priees aad yi«lds which they forjuulat® will re&,liz@d» Cur­
rent 0mn.omXB thmry iadio&tos tiir©@ l®v«l8 of «ao«rtftinty which laay 
©xis t  la  th® mini  o f  th .® ©Ktr#i>r#a®i*r  wi th  respost  to  a  pre i ie t s i  mlu®. .  
iatr#pr«aeurs may make exp®©tatioas wlto. (I) sufej«©tiire ©©rtainty^ 
(2) SttbJ®stif# risk 'aad (S) stt'bjsctiTe uasartaial^. 
laier ooi^itioas <&i sub4#©tiw o«rt&iaty eBtreprea®«r» teli«v® 
tti®y liaw siiffioi-wt iaforai«i%ioia mhont fatur# prodaetioa ooMi-
^gi 0« H@®iy, Basi® ®<joB®sde &M w®lf*r@ as.p^ots of farm teeteolog-
iaml t^Taw. «J0ur. Fsr» iS©.on. Sit 284«29§.t 1949• 
2 
•J»  S«  f i i eks#  ¥al»«  and e&pita l t  t e ford ,  a t  th® S lareMen Pr®ss«  
I94e. p. U&-18f. 
s 
•^G* fiatner# th« "ttieory of prMuotioa uM«r n.on«t®tie ooaiitiaas* 
•Joar. Pol» loon. §0» 1942» 
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•« 0 * 
-mMrnxm lmiii<siemy arifiag f^om th© nQH-mttaliKieat of tko 
mr|iaml eoMitismis will b® illustrated fey produotiea soiels imd©r eoa-
aitioa® of tufejeetiTs @»rtftia%y» fh® s.«a® logis m«y be @xtead»d to the 
mom r®ftlisti« prMustiea m0i#la uader ©onditloa® of subj®®tiT« unrnt" 
tmiatjr* la latter iitufttloa, ®ati*efr@a@«rtiul prefiuetion issision# 
w® «i® ia t®rm ©f th© ®®i*l exp«otftti®ai rmowtm iaeffisieasy ia 
poaaibl# m tim ttodml #*p®otmtioa maty a©t b® r®ali«ed. 
In. Pigttr® 1 the preduetioa tyxmtlm ®B Is ,fi-r®a md it i# assymed 
tha.t two peasibl® frio® ratios PI aM W*M* msy ^mved.1 ia th# period 
If til® ,0iitr®pp@ii®ttr 0xp®<its tb® prie# ratio PS t© prevail he will 
ullooats tli® to0«at .of iapttt® 01 la th« iwrioi t,,. S« will mmimim 
his profits if th© prioo ratio PE smterialigss. Icwsfer if th« prie® 
rati© F»l* Bift,t«ri«lig9i Ms profits «t I will aot 1j« -the miaimw possi-
1»1®* Simll'iarly, if th,® ispttt-output eoiri:ia«.tioa is siad® ©s the basis 
of tb® pried ratio P'l* but if the fria® ratio PI aaterialiies th© 
profit 1«T®1 ftt 1* will "b® b»l«w tlhat poasiM® at I. 
jte sMitiOBftl sow©« of p'ofit r@iu0ti@a aris@« out of yield ub-
oertaiaty ia fro4«0tioa» la th® pmtimB ©xMipl® th.® ®atr@pr®a®ttr was 
m»8^jas€ to. b# fik0«.t with Twriability ia ttt® prioe of -tti© product, tfci® 
P®gltios of Ml® frMwstiea fuisotiea %®iag giT«a at QM* Qosmrmly tli« 
futur# prio® ©f pr©au0t may bt giwa 'but thm ®iitr«preB®ttr t.« as-
®i«9d to fe® ttas'srtaia with respect to yi©l4 or th® fotitioa of th® 
prodwtiea fmaatioa. Ia Figttr® Z, giTto the priot of th® prMtiot, it 
is Mstts«4 tM&t th® @atr#|jr0nettr ai^ a&k® one of two posttibl® expeota-






/o K K' 
Inputs : period t^ 
Fig, 1, Resource Inefficiency due to 
price uncertainty 
Inputs : peroid tQ 
Pig, 2o Resource inefficiency due to 
yield uncertainty 
- li -• 
tiea Is th® .ftatW'# 1« will maxiffliss his profit if M# »x-
pte-tei aM mtu^ proi««tlea fmotteas mimMeu If h« ®x|»tts tli« 
-fuBsti©.!! OB*,, hi® Qptisw iapttt-omtpl ©^Mastloa is at 
S»« If, kmmtr,, ftmatioa i« ffl# optiaam 
InpaVoatfttt ecabinatita is at I «ai .1 mftmBmU- -« reiue tiOA ®f pr®f* 
its «4tb re«p«et to a» iSatlarly 1 r®pr»i#ats a r«4a»«i lewl of 
pffofiti wWii »tpe©t to 1* if %li« #iitrtfr«n«tif ®xp®et«i tli# prMuetisa 
t-m&tlm fil lm% if "fe® pffi^uetion fatetim i« §1* • 
lk« -ef prtfit v94mM,m is 4a«r»ft»©4 with m 
fi.pp'oaslat t© »«•# r®«J.leti« aoa^l^tttiai of fr^«dttoti©s# Ox^ei* aateal 
@«4lti03M# pr©iu0l5-»a, f^stor jprios,# Mi mn atifejsot to 
siailtiatwis Ttriatl^a* la «».li |rls« asi. y±@M floe# ast Mv® 
ism ¥«t mmf posiiMlltitii m ft «i« eu-^^-gmmw is f&##i wiiii 
•H Imgm nm&Mr ©f is«sife3.« iapat*eatpttt 0e»Mfti.tl©a«, oaiy e»e Qt irtiieli 
*ill to r«&llg«si «ad r©sttlt ia ths aaa^tisam profit# &# r#a»ialag 
&®il)iiiatl©as wfe-ieh nm twm & aiefe imrem'^d proportion of tl» total 
rapr®s«t  mriout  i ! .^p»@e« o f  r#4«««i  fwf i t  
C3r#r * l@ag ftried ®f Mm®, ttie ®xt#st of iii» »dtiQ»i profit l«v-
to til.® twort &t immmt will ladioat® th® i«§r®» «f rm&arm 
lxmt£i9ij»mf &rmim4 fef m®#3rt*iaty* .&,i©ar©## $.m t»»i ia©ffi©l®atly 
'b®©(a«s® if m@«.rt»i3a%- wer© mlstwst, a hlg3ft«r praftt 1«t«1 is p««elibl» 
J5rc«i tli» glrm %tt«atity #f msmtrm» ma SafrariBStiit in tl4«ir •ftH©* 
©atlm# 
• 18 -» 
l8®©ur®» Ba® to lfsa@.rtsi.aty' frefertiw# 
Hi# mM% ammm at tm^owm imttialmaf 'arisiag o«fe &t im« 
0«rfeaiii%' I# «t809lat®d with tli« t© iatisff tl» mrgimX 
o®ii4itiaas* furl^r msouroa mj mlsm it mtr&'prmmm 
for v&rieut et M i-siiiastlitdi 
if tli'Wr© ftf® sway totrefrtasurs idtii sl3»il»r mo@r%»iai:y, fr»f®r©Bsts i% 
will b@ possibl# to ««*feii,%iith -wadti#!! p6tt#rat to waswrtidaty# flit 
mer# of th«s@ ^-eaetioa pttterat ar© Cl) • 
(jg) fiexi'toilil^y |S) diTersifiofttioa C'^) ©a.p4tal m* 
,«ai {§) mrioiig 0«ii®p y©a#-li0K» •^i&h *» tr®mfced I)#!©*# 
Pyetot fle^xiMlllg 
If a proi-oot it sttbj^'st to wa.#t mi^ags ia ppi'®es, tfc# ©ntropr®a®ur 
will produs® mtpati ia tb®' a@a*«ptS»w Awas of f4«a*-s «©st 
umm* la saoh ft e&s® tk® aay %6,M atmpe to jp^uq# oost» 
mM iasr®as® Ms lso«i® ia th® aoii»«|?tl»w #f proittstiwi# fhis 
vmj do %• iatroiiieiBg iato 1^# ©psratleaa 0f fit** 
is p«s«ibl@. for b»tii tli® &r jaaltipJ.#-^ ;|Ufod«e% 
FlexiMlity fer «, iiagl® p-eAwt fira 4s ia fis**# I* 
If tht prie® ©f tfa.® proAm^ M.& 'not fiuo^tunt®, tto «itreiv©a@ur itcmM 
ijiiilM i3afl»xibl® fliat M toA p.r©dae# & taft33iM%' H »t -fe® mlniiBua 
• • • Stifl®?*: *ai. iistritetiea in tij® ali0rt*riia» iom* 
F©l,,.I,0«a. 471 'SOWIf* im9* 
%• f • MrnAf m faoertalaty ia rftlfttioatlilpt mi m»mrm 
l00fttioa la :8iisrt*f«a* farm. lata.. Iti 240*25?# IS^* 
- IS -
oo«t I©» H«@ver if pri®e« for th# proAwet fluatunt# so tlmt th« ®»» 
treprtmur prodm®® ^uaatitl«s rftagiag from Mf to at aait ©osts FH , 
mi. IP msfmtlmlf, fee will h« eaaeuraged t© build a fl®xibl« pl«,at^ 
CD* litti the flexiwl® plaat iie will b« alal® to proitio® the amounts Iff' 
.«ni 1® at UBdt oosts FS ®M SL r@.gp«etiT@l|*« If tbo ^rims io not vary 
greatly so tfaat, efegag®® in. oatpit do aot go to®yoad MP ©r Iffi, tli® ia- . 
fleiEibl© pleat will b@ built m it f^o-sldes lower wait eo«ts* . If the 
fl«ifel® pl»at i» ii,<i#pt®<l tke ®ia« rijagt ia prio®®, will result i» & 
greater imriatioa ia,©utimt tMa wi"tti tto iiifl®xil)l® plmat* Fl«xibil-
i%- th®ref©y® im©r®a®«s' -fe# imomm 1®t®1 ®at ait the swe tlm® 
tw*t®8 iai« output Ysrimfcility of a prodtset# 
FlexiMlity for §. mlttpl® proiiaet fira is i»fiioatsi in Figur® 4. 
fh« iafl«xiijl® |)r©fiuotl«» opi-ertuaii^ mrvB l3®t*®®a ©essioiities X @ad 
I ii IB wfail® th» fl®xibl® ©ur-v® is §I3» If th® ratio of |rio@8 b®-
twiwii t4i» two ooMOilitles flttotaat»8 l««s Wim th® rang© hmtmmn KL &n& 
M,' til® «iitr©pr®i»^ will l>uil4 th« iafl®a:ibl® plaat j&t with, suoh a 
fl*at, flu«t«stion.s of ©utpit ©f ®itli®r 0«sedity will l>® aoBfin®4 to 
•&« rattg® fif» If the ratio of prissa fluotuat®# by aor® tl^m the raag© 
betir@sa II, mad II, th© «atre|>r@«eur will 'biiild a flexlbl# pl^at flC. 
With •&© flexibl® plant th® siinimim rajage of vArl*tloa ia output f©r 
the t»o ®©M»4lti«« will h& Sf *lil@h is ,larg®r ttiaoi th® tmg® GF. M 
in the 0&s« of & siagl® prosuot fim, fl®xiMlity ia m aultipl® prod-
^Stiglar,. op#, ait#, p# S1§"S17|>. «ai A* S* lart. Jatieifatioiai, 
tiaeertitiaty »d dyttwl© plajaaiBg# •OhieagQ, CaiT®rsity ef CM sag© 
IS40» f* 26«2§. 
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Fig, 4, Flexibility in a multiple oroduct firm 
1 
«ot tim inor®M»8 the ia@«@ lm@l aai iM30«a.tu*t©.8 tli® wrlitbillty* of 
output ©f 'eMfe ©qwsodity* Shis Is fartiettlmrly tra# If th® flexible 
plttat opportwaity ©arw is lia#&r ao thstt .@xtr«»® rutlsMiom in prise 
i*e«mlt la th# speoialiged .prodTOtton of 0a« or the ether smaaedity.^ 
Pl@xi'bility t®ai8 to imrm»9 th» profit ©xpeotatioa of th® fimi 
hmermiCi profits will b® Isss ttiaa if prlo® vari&Mlity wer© absent# 
la th# (Single proiuot fir®, if frie«« we sobs taut, prMaetlea woul<i 
b® earrlwl oa at minimm. ©@st ©I (Flgur® S). Ih® av«r*g« quantity of 
output Si we«ia ho pro^«.««a at & smaller iaptit ©f r®soar©®s than with 
th® flexible plaat 6:D where th« &-rerag® ©f f'Ci m& Sl» is gr®at®r them 
10Slalliurly la & aaltlple preiwt fli?w if frl©®» *r« ooastant. It 
woald b® f-rofltabl® for tli« @atr@|tr«B®«r to balM tti® iafl«xifel« ra-^er 
thiol fl«xibl« plaat (Flgttr# 4). With th# fltxlfel® plmnt, th® m* 
aiottat 0P #f OGMioditjr x urtll hm fr©du0@4 alOEtg with, tk® wtount 
eswaiMltj' yj with til# Inflexlfel# flim tM smonnt OP of x will t>« 
prolttotd with Idi®' Moaat Qt* &t y* fh@ lmtt®r ©oablaatltn is prefer-
ftfele siao® 01* is oa &. .Mgh@r iso-r@'r®aue ©urr© thsa Oi# mes® dif-
f«r®ac@« la ret^aro-e e«$t b®tw»®a tlie flexible »M lafl@xibl© plants 
my temed th# oost of prio® -rarl&Mlltf.*• 
f© obtiila tli# M»t iaerease la profit® irm the introdmetioa of 
flexibility, allcwftao# *ust bs m(sd0 for th® ftosts ©f fl»*ibillty« 
A iir®at eo®t *ris®8 froa the iair#s-l»Bt of nsmrms. in flexlMlity 
I leady, lla#»rtttlaty la martet r^latloasMFS, EBi. 
%Mi., p. giS# 
« li * 
mr s» • Mlmnrnt) also mmt l» wi® im iigdivm% msiis or lii#* 
0f£mts of -flexibilitgr# '&.us tiae irftrlalJtl4% Qt p-rlaary 
pro«iu®ti©a will t®a4 %© "bt iate . mi ^ ' 
proitiotioa «M idll r«f«ir« ®a iaor«&««i l»r©fiti»at .ia 
of fims ia ihm» iaiwtriee# f#r -extra stortg# fmeiliM-ei 
be r®«ittlr®4 as $. ©f %k© Twldilitf Is 
pr©iu,o%i#a • 
fia@ ^itesilallity 
fiat fl-exiMlits- it ftttsibl® %h» prMttOttoa fro##®i my 1» 
TjrokQB up iato «#*#?»! stagtB mi. ptoimt l» ^ttfter emh 
stage. a.» i^orp^raMoa of tia® flexiMlily ia%® tia® prMwtida fitt 
will utuftlly iaertas-® profit# m fe# ©atr^p-^stw wy 'tftk# nivaatiigt 
©f ataiag® is «aEpotati©ai Ai®h mams idtb th«- passag# U.m» 
th.9 fostitoilltf of tlai fiexlttllty ii is f%»r» S* Msvm 
tSiRt li ia» plmaiBg pfloa, % fsrioi sad t tii© A- • • m 
p«jrlo:d iAi®a th® fi»l proia«t mpfwJfSt la ^ fefieid -&« 
aod«l fri«» «x^®et«tloa H *®d -tli# *01*1 fr#4i«t4«i 01.., tkis 
»»tF«'jr«a«ar sfeouM lnms% 01 of iapjt i» «i« fwiM asA .*:* ia 
f»rioii t® #btaia PI of owtpit ia %© p#ri@t If ti» flftxlMI* 
!%• is pos-gltoit tto rteftttr '*111 iavtat a. SM8.ll#f «momt ©f inftat 
ia 111® priQ4 «i, mit t© •«# i»w M«h «# %ii» lafofe 
a* i» w«T-«at«4 la th® ptPiM %|* 'Ifeig -will iepsM «» eximn%. to 
iroif»lee» AgriouXtariftl KiarketiEg «f«ftr®k «t laiftwttf 
®f ^CfeiORg^"* 4otir» fam Boon. 31 j I.il6->i219. 19«» 
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Inputs 
Fig. 5* Time flexibility of a firm in 
response to uncertainty 
•» • 
%#, »Mftl pri-®©, 1® Aiiigst as thf ©afcrepreatar 'holl.t 
• ^ I' 
mii iapii fr* %h9 fm'i96. It tti@\mo<lal prlo® 
r#»ilst -tb# ,««», ill® .iiiiir«a«iit II*, ©f' .iapist will M invested ia tii® 
periM t|«i If th® mod#! prle® #xf»®%atl©ii,iiiiprw»<i ©r wors@as, tl»a 
m to©r«»e&t greater w 1#S8 IE» rtsgoetlTely 
wottM b# ia tfc» periM.t * If %li« a^el fri«# •«xp@0tatiaa 
1 
wor»«B8 ©« liiftt %'!« lapit ia. tii® • jeriM $h.mM 
feats "wwi 1#S8 'ttiftij ,ih0» •ffn,®!'® will he ao addiiioaal 'input ia fe® 
ferioA fiiit® til® r^saarstts Of tot# Istssa already aoth** 
iflg 0.|ta h« ica# tfe« lags "wliisii this, loss li. 
tkaa 1m b wM«1i woaM rtsult M tJat fl»ibility were 4a» 
poeiia© iaiaats were cwwiittet is tl» fi®ri©i t « 
# 
IBi# t® f'iextMliti- fa® ®at3repr®»#ttp 
r®aiTiiJs« M» fmtt«ra ftf la.f«tg* M b.« Mil alaSais® tii® qu«ati% 
«f iapttts in iprly stu-gwi #f to aay k&M-.m im.rmsmi^ 
^ma1st%- ©f 3aptt%e us Iswatwy f* us© is ttm tlml st&gtf of pfMa®* 
tltol if *111 iwolv® ft itersg# ©«%# 
s»MT®ly ttaa .m«y ,»ia%#ia » lifaii® poiitioa aad puroiiw-® 
iafutg as th,«y ma- mquimii tM...# fr©@»iure' mlt© 1« §mtl^ thB «a» 
trsfrtwur in Umi fiaallj,. if it- ftpptars 
Mat mrXiw ajr® to 1# iapit# will tot «ow»a» 
ISi# ©tetag# ia ths rnoinl prist «p»tia.ti©» aity b® lansti « #»<» 
t!r»pr«B®w*i ®xprl«ao© of tie treai of prie# h%lm@®n. th© period «tM 
t|* ii» S» Tiatiwr* A mt^ m th# eseaowis «p©at® of the theory #f 
BrtQTB in. time ®©rieE« <^6X* Jour. Soaa* 63i MS^MT* I9S9* 
%• C» Sart« iSisk^ uao®ri^iafey «al the uaprofitftMlit^ of osra.» 
fottuilag • la ia li®,tli®a*ti@gil leoaoaie® &mi 
M&Qu&mty^ 9» OMofcgd* WaATersiiy of Ohioag® Brass# 1942» p# 11-6 • 
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I ! 
H i '  
i I 5 
t ^ % 
g I $ 
^ « d 
& '9 & 


























































•s 49 I 
5 
S S ^ 
m > 
I ^ I 
I % I 
I I I 
Is I I 
s 
a 
'm m * 
h@ mUrepmmWM gyemtw 4a0«« 
• 'Urn m in f re-prt-swiits fe# •lHPi«iff«r*ti©ii' #ttr» tm gtsda 
mi Mmstmk* Whm prMmt rati© t« tm tim foiat f iati* 
ir©flt ilaot' h^m t&® ffi## rmtie W 4® tfml t® 
traai-f»ai.ti®a ruti®# lltli mM® g»rf%m «§• f9.vmW' 
l»44@»t©ri 01 of li-wrtsek mA ©a gp«ia aXlossrs %li# ©ftiaitai 
,t«grt® of ai'r®r®iftmti@s* If «i« is»%r«ip'«aiia3r*s iMitSmmwm eww ft 
«#rv»8 eh©,!## ia4i#«.taf'# tfa® -©mManM.©!! 6£ gmi&msd 
will i>« .©biftid -te Mk« point 0» • &© *ill ,s«.4a. ia tl» ^ 
ef as M.« it imrmM®i. tmm m t& 
m* awA grmia. ^odmtim is minoM tmm 04 t« #4*# ••.•lewtvsr M lm@$ 
imm» to tfe« difftr#iiee b®tw#6tt Hat® II iiaii 
1»1*« If TurinMliV ia fr®itt®M.oii **» a«t pwfta-b tli« mmlyslM is, 
Figur# i M &wv» vmM sot l» Is* 
tyf|f«ait«rs muM 'fcf p-i®# fatt# ft® tli^ir 4sil®ii« 
't#r m& •4iv«»|fi«.fi.%io» aiAf %q %h§ poist $* 
A giallar te that i»iS,«t®€ 4a Figur# § b» m»4 t« 
i^jpr®«®at ait»r»ifi@iittes #ver iwi T«rti*l «#• 
Istiag 'ttfei t© t»i4g»t» pr©€ia®1il»a ia 1*e pria8s« Hi# 
oa 'wpljfcliliti' «4 la9e«! 4s #t# §»» ^ ia thp. 
€»f® ©f iiveri ifi#Aliios b#tw»«a frsa.wMoa*. 
immly p) tmr&Ang etf t*© litters ®f pig« f#j« yw i*t».a,i' '©f 
&mt tei ft) kotfiag of n *iafc-®r ft twww' 4*ii^ •«"« sf®« 
0ifi0 «jc«pi#s ©f dif®i;'«lfi*tl«a m» %lm* 
21 -
Livestock 
Plg« 6. Diver-aljflcation between livestock 
and grain 
'• It » 
ifcldtal >ai.. tlw $»!.» of tiie fli*% 
Agrimltng'A fi*s^tta%4« ww a.mm»& te %# ®a -'iiww' 
0»»siag mtd. aoa^rifeultmrfci freia©tim * 
la •Agri«ttitttr# Us# iiaiaiiMag mtmm^ w«i«^ to %lm 
fmwm 'lAiAf m tii® li^ttatry 
pjii@d# 0©srers«iyt ri^turas ts $Mimtry^mm •xfiaiaM 
by t®«ha©lo^«*i «M ««ett«ii#f s,i#©0is.t®4 with i»»« 
la vim #f tliis,;. -ei# .*»l|rilg »f t%» to saist' 
fr<» @«®0a0ia,i#« • ®r iigesoaeaitt i.gs©«l&%4 
iaiastf^ m « *©3.#* &f 'tiies® «.i*t aot m%wm 'irtiioh tM# fijea' 
f60#s if tt aloi»-* Si# ahoulA iadiemt# tfe® ef' 
th©' plifslQ«l r®tttras t# soal# irtiith m w®ttM if 
b# «f»ai®4 tfe# «»l« ®f th# fira|. with, t«slia®l©gf|, ••tt.® »4i# «f t&# 
inittitiy fial4% ©f fctli 
Batfe t^wiwii'O te«©i7 «i •eapii'ieml %«»!# to tfaww mm" 
•tMerftfel# sa tii® fefpQth««i» of 4tiprof«rtio»l «%aras 
%• S« toiiii* to applio&tloa «d of -ftertaia at-tiieis iot 
the d©t©rm5.nation of a statietioal j>roduotion funotioa for ths Canadiati 
automobile i3adi;^try, 1817-19S0. UnpubXished Ph*D» fhesis# 
111. Mortfe»r#8t®na Oalwrsiiy* Februwy# 1940. p» o*15» 
th# for wall aediwa, aM l«.rg# sla# flnw t©. 
txiit in &B iaSmstiy is m Ia4l0itti« &t mm^mM p^ &imX rttttras to 
«©al«.» Statistioal etridene© also t«»4e t© ooaftm tfa# iQrpotliogls -
QomtMit rtt«^ to s»al@» S«» fi»tn«r» ant 0» H» BrowiA#®# 
Produet ioa  fmat ie i s  dor i -re i  fro® farm records•  Jour .  Fm»i  S©aa# t i t  
&6&«»S?g» 1944| §•• Jiata®r« 4 nsjt® m. th® deriwtioa of produstica. 
fuaeticsm from farm »©ord,g# 181 Ei-»80» lt44i P. I* 
Douglas and Q* ¥. Cobb. A tljeojy of produetion. Mmr* Scon. Ifetr. 
(Mxm4 IS I 19S9*19#, 1918* 
'* 28 * 
t©.s«aX©i tlas^.,gapfort tli« -ftlterattti-TO iiyfotl»ais of 'eoas.taat 
phfslsftl •.reteBs to scale* M tte l«tt©r hyfotltoglf doss mt mllm t, 
deterwlMt© se«i« of the firm, ftartbsr liypo^tses mm r»tttir«!4 to «» 
flaia tl» deterjttitiastfy of tb» ®eal« of ti» fiat wliieli «io#t mmr ia 
pj-ftotiot* Sodaaai.© Itiewy ©oatftia# im» hfp&Wimmj is tto first 
Wm iiaitatioa ia tli# 6©al® ©f 'fc.® tlm is attriteitti fe® 
0f immmMg ri®k| ia Is.© semtA lirf.t«itida t© ^  seal# ®f th@ 
fira is .attrtteted to 1ii,« fi3cl% .of ^  «atr«pr®a«wri*l fuastlia*- Both 
h|rpoiat@ats -arli® from %# pr®s®s®» of aactpttia-^r ia tfrnaie 
Sue first ^^&WxmiM is ^pMtalsls to lAe •©xfaM 
sottl® ef •fc«lr fl»» l>y l59rr«a tAfitai# m & fmnm' te@»ews &mm 
•oftpital mA iii® #q«ity la M.« farm i-mrmmm., tb© oftewftaa# -©f « I«rgf • 
l.#ss i«,y «®rio«8.1f the g^l-rtaoy of Mt fii** fM-i to 
1 
M» f ©&«»©« -fee t« witlili©l4 Mi iaws^st mi ©mgital 
t© wimt h® •bfll«v@s to 1# ft iaf® fotiiies# lb® •6p»r«.ti«a ©f ti» pi»43a#i* 
p.l« of rifk i® iHtt«trst»i ia figuto 7» S» optimm s#®!# 
for * finawMoh cwas &ll its oafital i« at potat § irtiloh r«pr®seats 
th» ©t«&M.oa of th® bsri vestal a«rgi»iil Q#gt or iirt©if®st rsitti,, 
M wi'tti tfa© mrginal ®.f m* If «ft#r -tt® poiat 1* 
tiM fim omploi-g borrtreil th® »,rgi»l ©ost <sf ia-wi"^at 
ri.i®s to to tii« lB®wr«a®» &t m imtmrni. wMrgiml ri^«k* &« rttt® #1* 
f^^ jrthsr rem&Qsi tm withiiolding tti# iareiteaat a«  ^bt 




Fig# 7. Effect of ®atr#pr»u0ur»hlp and prinolpl® 
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fh© F r#p»®g®ats a fteitioa nf 8af#ty la t© 
point B it will .r©gulr® m mu«li Ijargty reioetl'ism la swrgis&l 
:#.ffiel®a®y ®# tafitai, tt® .tmtr#ir»WfW»i ©.ftfittl is 
•M«agt»4» i»itt»4ag tl»t 4i.8tritetloa #f tii« ©f 
aarflaal &C is el©## to aarm*l| th® fyebaMlity of 
i. l«-g® r»dH©ti«a is atrfiwtl ©ffiel«tt®y ©f tapltal is -msfe l«i® 
tiaa'tii.® of m ss*ll r®4w0ti«* 
Is fiisig ©rfiBiisea m •& ©Wfomte hmin thB of tti® 
of i»r®ftsing rlik is o©i»ii«ri.blf if ti® ehiei fom ©f 
Im hy th.® ©f &mmm stocks» fh® ftill p^ssiMli^  is 
a«t «flottft as ii SB«i ®f wr« titmilj msi ao«t 
©f tk® fiawwlag ©oturs %" s#«bs ©f tmd preftrr®# s%®«ks,#. to 
whlsli frlaeipl# «>f ia@r.#asiag risk it fttlly mffliaaW##® ' fl» oor-
pQi-mte form ®f ts »b8«at is agriealturs .«M tS»r®f©i*® it 
Is tft attif&t# ua©«rtd.b%- % tkis »misi furtMswadre fe#re 
is ©aly A »»ali opportttMty to shift «B@.#rtsiEty to tttor ge-mpe is tim 
lAiaiag iasMtati©a® ar® ttsuitllj' aot ©.rg«aisf4 to ttaiartak# 
*1  ^ #f 'uait«r%«iat|'p «ai •iail.tt'ly has aot Men 4®w.l* 
@P®i m % i*ii« tttOtt# Js$  ^ it result,'fi»i«r is tmmA  ^
Bhmlimr by Mm»li tto jaajof'Iwrdta wsaoflrtaiiiV sad tti» ©f 
tfa« priasifi® of iMfrtfetiag i4.«k* Wain. t% i« ©©asMerfd 'tiiftt pAm 
of m-amn sto^s ar® laaally toy ti» iesir® of #1® 
imsr fiir@otor&t® to retoa control aM also by tke sis® ©f their 
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itelsiOBS t!»t Imf® fe«en If tliat perioa ia th® jmst.as^ &r® likely 
to i>® made Ijy tto s®a» per toe ia l^fes future# Strtsia ii^i^iduttls o«a 
therefor# aofe i» ft«l«gi!.tt<i to do & psr'tt.oa of the ®a©r4iaatiag astifityi 
tk® wliole of tk® ©^oriimtiag aotiTi^- of th# fim bmomu tto.® 
fttaetion. #f tb® •atr'®p*«n«ar# iltlioufli the ©streprtaswal ftootloa is 
fixed t» Hw, it is a©t'fix«4 for iMustryi ma^ ii^ividu&li 
mey eatreprtMBr® &M tM« ai^e$ possible & atmber of 
iims ia m Isdwe^y# 
'lb# li3a4tat4otti.l ©ffeet of m th® soal© of ih-0 
firm, i® iatioa1»4. la Ftg»r« f* fo tii® ri|^% of I the fixity of tk® sa* 
tr@pr©3!»uri*l f-aaetiiOB' ®«,«.saa ti» iMrgimi 0ffiei«s©y of oapital to j1®» 
alia®. If total msr$iml aast 0i sft^tal is L , tl» s®ala of tl» 
fim will limited t© tli® «mploym®ai of m mouat iS ©f dapit&l* fe 
•fell® laffc «f 1 th® aftTgiaid sur-ro is lisrissoatal m the teotoQlogieal 
p*o4t»tio» fmstiOB is hmog&mma mi lim&r mA also hmmum ao la» 
creas© ia ®ffi®i»B©y la psssilsl® if 12is 9iitr«fr®s«iir oe0r4imt®s l@ss 
1 thm. th# ©ptiMs »ettat of ®&fital» ' fhts ia l®a*g@ly 'bssaase of tb,® 
£ 4ivis41>ili%- of tia© «atr®pr©i»iarial fiaaoti^a, d««fit© its fixityj if 
n ffliali ®a©wttt of ©oordimtiaig aetivity is 'r«iair«i„ tliea saa© ttaoKst 
©f ®atr@:fr®fieurial ftiEotioa may b® l®ft uaatiil*®€« 
Bstii. kypothti'es serw umtul purposes ia ©xplainiag liie limits to 
lAi® «xpaa«ida in th# isal® df ttie •firm-* fliey asa test .b© ®mla&t©4 %• 
a, sansiioratloa of #i® lif» oyol® ef tli« far® family*. In tli® ®arly 
p. tst 
%ma## p, 7s»74» 
*• ft' • 
i-feagefi of iikm tmily ©fol«# tli» sbs«4® #f tb# towskoli .for laecw® «*« 
large m fmaily is grwiag »si tk® iiaae 4 s h i^ng Milt ap# •©!#«« 
i»»is «r@ ia 9oafli©t witM ttie a®«is of tb© tars as m prMm i^m «nit| 
if4,. »g is often tl» &m»t th» fomtP' f»A«4»t©Si, tli# ismml satisgi 
•&© fara will, b# 4@ir©t®4 fmaHy m& li«seiioM |mrpe««s rather 
Miiai f©r tb® #:xfii3WiOB. of tto m$.la tf tb« fl.m» j|i«o it 4ming 
this stage fiwily @y@l« t&mt tii# f#4»©ipl® &t iMmemMing 3pl#k. 
aay Aot m ft siriotti 'i^ ttytut t® ttof txpftwioa 'Ctf tfe® teal# of -Wi# fim 
fey hmrmBi. ®*pitftl* At a lnt@r itis,g® ia fee- f«4.1y eytle# tfe.® 33@«i® 
9f til® h«a««b.ei4 l®«s »ttt© im-mr i« mlsl® to r®ia-r«st 
Ms s,ftviBst bft©k into tli« fim# iiw® giMitioml lMJr«iaiatf »f ewiti' 
sitpitftl to th® fim -t-lfo «t»ai its #r#Alt th® yriaeipl® of ia» 
or®aiisg risk i» mot -a i»t#r«at t© «xfaaii«a of tti© fia. fht 
f>®tn-w®ta@at of amfiags will utt m^imm ladefisltsly a® tfe© uXtia&t# 
®xi*fflsioa ia tin# of #i® firm will b# by tl» amaiftrial o«« 
fftoilf tl» «atr«f»a#ttr» 
fitihtr,, geaetions. to «o,o<8rtai.aty 
f«» iitxmrs will l)t ftbl® to Si.# sf iae«» varia* 
bility by k»«piBg «t i»«e rtttrT#! most tmmm mrm mt la twii « 
fortemata p^sitiom tl»r©f©r« to twra t® otiwr »®»s«r«8« la 
orsf pr®4tt<itiffla it it fosslbl® to i.aa»gttr«.t@ ft s&hvm «f 0POf iawr* 
ime@f is ll-r«it0@k pn^uotioa mrimMm ia tufglift# to® mor» 
emmi' hy %uil4iag up f®»tf rme>rms m by rmyln$, thm ms^'p ©f •©attl# 
• 10 • 
$rm0d oa tl» l& ©tintr iastaao#®, fam®rs m.f attempt to &r@v* 
®0a© th® ©ffeeta of -rwiabililijr hy »#«&» of ii-rigAtiaa, soaser^atioa, 
rmlmmtim m- hy g&mrimnnt #w.'b«Mi©®* t@g&rdl®«8 ©f i!rM0h altsim-
tlT@ la aA0ft@d, all require %h@ inv®st»®iit of tomnrmB in tli®ir im* 
|jl«aeatati.oa« Biii jr®fr#8@u.ts «a m& of ressotar®#® fts with­
out •rsa*l»bility this woaM aot %© rsfair«4» 
lst®at ©f i#8©ur0@ lB«ffiei«aoj 
-tosour®© ineffiaieaoy wMoh. arises fr® thfi ©rr^rs of ior@&mt is 
«xp«ri«3.®«d t© 8@»® Angtm hy *il «itr#fr®a@wr»# For tti® aost p«rt th® 
•t®gr®o &f e&smrm iaefflsieaey i« de|)eai©iit m Wm wmsnltMrn of %!» 
2 
«iT©rs whleb. i» eompltt# t-rmluntisa 
#f tli« r«s<na*0« ®ffi«i»a>®y, tli« prov&lmxit Mmotim of th# err&m 
abouM «!»#• to® ©onsi4@*-#i# If ©utrsfrsaeurg m.k& ermmom &xpee^&ti&m 
but if their awr&fd ©aptetatloa is »oeurftt®,, ftpfroxi*t«ly th# 
ttsouat ®f til© eeemofiity will 'be protusedi rsscsuyo© imfti&l&my will 
be pr«s©at the a^m oatpit mder of mr-k&in^ muM 
"b® pwdused witk l«s8 r«sour©#«.»® Coi«r»sely., if @atr®pr«nettrs o#a-
•gieteatly oaAsr ©r ot^r*@«ti»9tt©' fatur# frotoation ma&wm 
iaeffisifaoj also will fc# s.06«ipaai®i ^ large 4®fislts asi sBrpluses 
Sehiek®!®* ®b4##tiir«8 ©f laai la f. aM 
W* &• Warre^w ImS p-ofel#* «94 foli©i@s» Mms, low*# ffa» l€w» Stftt®. 
g0ll»f« fr»«s* 1S60» p# IS. 
®.St«iaii, op. Qit#^ f. 49. 
1 G« tfthasoa. fofsrart p*t®«s for ngrloultaw# GMomg©, 
tjaiir®r#it3r ®f emsag© frtsg* isit# f* 8<b» 
* il • 
of 'diw-oiltlts # regpeetlwly# 
&# rm.mrm^ i»ffi©i#»oi®s wMeh nrls® mt ai tto uBsertttiatj 
i?«ftetiOBS of #atr«.pr«ft«ttr» itr« to mMttien te th» .resourss imtflaiomf 
•whleh aria#® f»a tli® 'twrs of f®r®08,it#  ^llaltatioitAi effects ©f 
«atr©fr«j|»i«*ihlf e», th® soml® of th» film ®aa 1® eeMM©r®ii to oreate 
rmmtm oaly if -proittottsa i® 
gr#at@r tim» ia i»stor» of tto emmm* t&tmr» r«fr«s#at a 
less ®I>1« gr@ttp of «atr»pr«»®w8* Sia©«'i'l ts litoly'-^*8,% .ftgriealtur© 
las both, m @xms-&lm itgree %£ «aa*rtAia%f ®a,4 git© lm» ablt eatr#-' 
pjwsewrs, r®soape» ^pft-ars ptigibl®» ie tb®-
•#«,rly s^ges of tb® lift ©yoi® ©f ei@ ti» #«tPibtttlaa of "tti® 
®f iaermglag risk t® r«s<Mre« ia®ff4oi«a»y is #so 
©oasiatrmlsl#*. SlMlwly -tti® re«oaro# imSti'sxm  ^arisisg mt of yrM* 
ttdt is lik«3^ ©#aslt«ratile *s %b® ft^ieulturml iMy,8tiy 
#ftrri©s s<a# «©t®s mapaoity ia «ier t© »®et se&toml j»»d« «ad te &!• 
Xew tw th® year t© f@w &i #wtptt»  ^tli® oitor h*»i 1ii@ 
r®iowr0e Arising fr« tia# fltxiMlity i® Ittoly of limit-
M «%#a% ia mgriottl-fewt 4a« t«. the rlgMitf ©f awf 'p-Mmotioa 
pro«@i8««i hswewfj,. sea® %!•» i® possibl# ta liv«»tO0k 
prMttotiott wtorc th® »iaal« 'ffliy ^«- s#M rt arfeftg®® of fiai^ sk* 
giailarly «» rmowm imitMl&my »,rislag wtt of i# 
litoly ,ssiell» In jptelallaM ®i«p tP«&® wl»r« lasow® variatioa .is 
high, 4i-r««ifioatioa rep-weats an •xtr'«« ratiwtioa of ii».«a» Is 
not litoly t© b® .aioptti* In siawi fanalag tl» pOfSlMlity ©f 
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immmm, nrnQm ii wMmmMntt 
fii« ejslitiag Wm&ty «f -tttfejaetlf® ««$rtaiaty 4@«a-rib®i •&# T«yri» 
s»g ©h®r»©t«rlatl«s# tf ^ «iilrspr#arar» fomalat# 
aad til© ®oott€«i« wM.sfc rtsalts wh«s «x:pie'bata.oas ar® ©oaMati 
witia. til# umerttial^  prtftrfae# ©f ®»tr«pr«ii®ar8» Siwe ©x|!@t|;Ati«aMi 
itai ttaeertftiaty ff^ftreaa#! refrwi-tat. a gs^tol^gis&l ©tat© sf ti» aiM 
#f «atr©pftwttr»,,^ a esn-v^^'-j.es'k wa^ t© ir®fl% tk® ^#«y of gKbj®©tii» 
if tt> fHtstisa «ati'0pr©a®.W8 m t@ tli» aatiar# of -Uife i* 
exf#otatl@aa sai taastrtRiiAf fr®f#.r®a«®s «• fhi# was doae ia thm sttt4i«« 
eeaiaot®  ^ t© iftt®! all «r® bms®<i ea s«i|}l.« swreys f&ras ia wlii<rti 
tmcM ff®ra%or« *tr®rt«i00% %©• fc# tariwjs &®psQ%s ®f «»-• 
q«rtmlaty# 
iBg4yiO:ftl staiieg 
1 iehttltk mi 4 »%»% ta *m®li fftfa«rs wer© 
««k©i ia4i«ftt0 txf^ o-tfctioas fer the yisM ©f .0«« eai Mis 
of liegg. 'lb®®® txpetetioaf *®r® t©8t®d f©? #r»r agai»t tk@ 
liypotlietittial ®3E|«ct&ti©a a»i,els fomalfcitt If tht mtttkorst fta-#® liiy«» 
foth«'fci0&l yi«l.a ffi0d«la wsr# ferwalattd* la a«l«l A il5 WM Assaffi®t 
th« faf^ er woaM. pp©J«Qt th® awrsg® yield * f©r©» 
' i , ' ' ' 
*f» W* Sotalts «i<4 0. H# fwo fcrimli is%«raiao 
®jcp»«tRlJi©a ffiodel# &ppliesbld t» ftgrlsulttare* J0ar« l®oa» Sii. 
487-4s#. 1942* 
• 14 • 
east ia la aod»l B |r«ditt®a yl«14 mm 
obtaiwsi % aTtrngiag tb© loag»t#rm yt#li witti tto hi^ yi«M of tto 
©«f»at p»rio4| ia. motel 0 it w*s ^.switd tMat lisa S'arreat kt#i yi@lds 
©f @ora wouM to® eostlaued late tli® fctari# Bi# eapirioal #fli«a0« 
frem ft ligafle sarwy of l?i tmm iBi.l»at®d femt s5d«l B fe»mlt®tf la 
t&f l«a®t a.rr»* Prom tMs tafer@ae© was m^s tliat tmtmm tesm* 
Iftted yield «*.f®'®t&tiaas « th® basis ©f a leofttm yleM 'bat 
sep# sUowaao# f@r t l i® ©urrent tr«a# ia  f ieM* 
•la aac»tli»r survey ^mMm la 1940, i&rmm *«r® itsked to • 
iMieat© their ©xft®t«ti'«,s f@r tb# friers of hogs for I)#o«b«r, 1940. 
®ire# ^pattietieftl pria# ao4©ls w«r® foraalate#.. Xa aM@l A it was as* 
iJUMi that tl» ©urr®at pri©# would prevail into tte fat«r®| la »i#l B 
it wm mssmea liiat tlia mmnk teaM im j>r±ms womM aeatiia#, «&<! ia 
medel Q it wm Mstwd timt tto ,r®o«at iat»*r4 trsM -mmM h@ rm&re@d 
aM prio© would t®ii4 to retwii tc aoriaftl# feipirioal ®vid«a9« from a 
««iapl® ©f 97 farats iMio«,ted -feftt mMal A gftw the least error* ft® 
liifertiio® was mais that fwrasrs foimilat®t prio® ©x|«®tati©M« p?©*' 
J»0tiag la«t y®mr*s prim &u ymAr iommi-
A iustthmr soatrllJtttiom of this stmiy was t© Sail ©at® that 
tioas ©f yl®id® -imi ppi&«» ar» nfftot^d #«yt».im feitors sttroli. ss tea-
ur®# eapital and fisAly pmitim df tti# op©r«,t»r « well as 'by his «4w* 
oatiofflil mat ag« »t*ttti* la tl» light csf aor® r«©«ttt #Tld«a<i»^ th»s# 
fwto-i's ar® lik«ly to ooniitiea •& ta.rm^F*s rcftsMoa to hia ©xpmt&ti&m 
reMmr Ishm to «ff®ot tto ®jcp©otatio» tii®»8©lT«« 
- m -
Slliot^ mad® & aurrey stady of prie# ex|)#@tations &M #6oacmie 
imowl«4g« of farmers ia hog^ produ®tioa. Ctely aboat Mlf the farmars itt 
the stipvsy inii0ftt#a they ©ouXd r&mgaXz^ tlae e^isteaa® of a 'prio® eyol® 
in heg production. Of tlios® who wer® &bl# to reeogBige thm «yol©, only 
a f#w were' te mmg&lm Its l«sgth| aiailarly ©aly about iiaif of 
th© fariMrs w®f® 0%iii«Mtt of tJi® kog^eera ratio. Oeatrsry to th® usual­
ly ace#pte4 tliffi surwy in4i®ttt®d that mi»y farmers did not 
haw priee expeatatioas forjmlAt®!! prior to ©r at the begijiaiag of th® 
proittotioa period, fhm at hog lsr«i®diBg time about oa©*hftlf ©f the 
farmers la th® surtty had not j&% formilmted fries ex:i300t&tiorxs for sora 
or bogg. Six aoatiis lat©r, ©ae-tiiiri of tbe farmers still hsd not for-
a«lat©a prie© ©xpeetatloas r©r thes® ooimoditi©®. &© lack of short* 
term prioe «xpsotationf is ©oasisteat with tfa® iafl©xiel® proiuetion 
plans iiidieatesl ty aany of the faraers* but is iaoeasleteat with their 
fomulatioa ©f ioag-tera p-ie® txpestfttioasj at th® time of tte smrvey 
in. IOT«ab#r 194© -fee majority of the firmers iat®rTi#w®d were predioting 
depressed monomia ©.onAitioas f®r 1948», 
2 s Qainer' asd Brmslm report®«i a study ob ®3t|5®ot&tioas and tmoer-
tainty e.0jQim®t«d ia, larois. 1947» FMi®®rs -mmm mkmd to iadioate their 
®xp@ot®!i prie®8 f»r Deees'tjer 1947, aa iuterml of aia® menths forward. 
Illiot, MjB8taa«ats to risk and tta^ertain'ty in bog prMw-
tioa. Uapallialrisd !• S. fliesis. ime,i Iowa* Iowsr State Collage 
Liferary. I84f» p-. Sfe-S§# 
%* Q^iner* Iapli@atio»8 of uaoertainty tli®ory to the praetioal 
fuaotioaaiag of  1di« agriett l tural  f irm# Uapualisbsd M* 3 .  fhosis#'  Mms, 
lm&* Iowa Stat® Solleg® Library# 1947. p» is-l60. 
S 0. 1* Brmmlm mad W. Saia^r* Famers prl®« ^xpeotations tfea 
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•^1 li Isdle&ted If «i# -somwtiat long#? mmmmiQ liO'il«#n f ©r im 
tBoapiriaoa with pri©«f 
8*11^ » «arwy sferty ©f frle® @xt@»t®4 
ov@r f««r tJa« iate'ifvalis cov»rl»g & p»a*iM ©f om iwrf' ytart* 
ih@ ttuiy **# b»gus ia ,C©0®mi»«r W0§ thrm wrrey* *«r® takts mt 
six »c»^ iat®rf&l8|> ia ilwa® ld48, la Hmm^r 1148 nai la ^a*i® 19ii* 
Hi® •8'ta% ia6ioftt®4 "fclia,t famers «.a®4. tlie r«-@®at tr«Bis is pri«ts m n 
teatis for %h® foaBttlatioa of iatr* ii£fc®i—f®ri-oft f-fim 
llsaalljt ttiWgli mt la1»r»p»rioi. ®xp«etatl»as ^ frio® t®n4®4 
to b©.©®® l©gs ftoearftt® wltk m immmo^ la «i® tia« iattrval b©tw«a 
Qun-mt per led aM %h« geriei of for«0B,stis§| «lfo -lii® rwisioa &t 
«a;p#®t»ti0»s &m p«r4®d «i tit® jstxt geaeritlly aai® .potaibl® aa 
i»pr<SNr®m«a% ia th« fteaur«t«y of tit«. »xp#®t«.tioa.8» % •&# @0iT»l«tio» of 
floors it «&» possibl® to iaiieatB that f»i»rs* fri#® «af«®t«ti«s 
within tfct© mm y&m feat for 4i,ff#r«it #.©-*oiltitts *«r@ fcmiilEt®*! by 
th« «s« of i€».afei©al atthoiSf hcwst®** for %© Sitt« o@HE©6i%' Mi bttswi® 
y®«ys fa«ft®rs tigoi «,^ @ot»t.iea mMioi&m 
tk@ «t«% -itiat fam®i*s l»4 m probaMli% iistributioa ©f 
m ia41@«.t»d 'by 1^«ip villi nga«is -I© #xir«ss 
pri©@i ia teras of ® rsag«i fe«r« wm •«» that taoh 
tioaa v»r9 skewed ts %h& riglit# IBi® aiiJori% #f th© f &r»rg iMleatei 
•ttifitt ^tJwy pr«f«rr®i a P'Ositiv# fitk pr«ittm| ^lis ppafej*®®# was ©®a* 
^la ttiis @6ft tk® ©soii^e iioilttta Is 4@fitte4 m p@-riM b®y®at 
*fM.©h tsjemra r»fa8®i to aato file® #xp®-@tattO'i3S* 
%• §• B«ll* fepsotflfttoai ia th® ttgrl®ttltu?ftl fim» IspabllslitA 
!• i, 'Bieiig. jfeMi, lows,#. Isw* Stat# 9oll®g« IAbr«t*y. ii4T» f# Sl»7it 
•» 8$ m 
with ©ogaigano© ©f «» ®eoa<Kle liwljtoa. Si® it ia» 
fiiefttM l3y ti» followiagj «stls*t®s tf pris® afti® irm. 1047 to 1&48 »• 
8alt«4. ia i8§ refli®® •wkilm ©f fvimM mitd,# trm I94f ^ XW§ 
•r®sult«d only In 9# r«pli«s« fiiwwrs*- |©af-tofa •x|»®tatioas witli 
»p®0t to agiloultttTftl prists w«p« ps-sslmiitl©! ttoej #x.fo0t#i agrioal* 
•fewal ,p*40#g ia X$$6 t#. fall -to iS' f«r @#at .»f 1947 l#t®l. 
o»nitt®t«i * stedjr ta respeat 'to tBmem* expsetation® to 
Illiaois' ia Apcil 19®# Wm st«iy laileat©# far«®« f©wulAts4 
pri#« ®af®etstioas %• •frejsetiiag- tli® BtomMr 1949 prim into D«otater 
i960. Bisrt WAS of a gr^bftbiXi^ distributloa of «at|)®elj©<i 
pri®«»#. «,s aiost tmmm w«r« sibl® t© iafiismla# tlieir ©xptotatloas ia 
t@i»B of & meet probabl® price md «. %" mrmMtlim ©f ®r* 
roTi b»tw«a 4iff®rtat 0omii©titi#i> it was posiibl® to isailsftte 
tmmm forsul&ted exf»0'tetioM for 4iff«r#«fc ooi»4iM.©s 
furtlisi* 0rM@n.m of this was fro*l4#a ^ th® g«»t#r 'rarimMlitj #£ lii® 
h0g»0Qra aM be@f #«ttl®«0#ra pj*i®# r.&%i08 ia Qjafaristtn with ttt® vm"*' 
iftbility ®f «arr«fp©ii4iag laitviittil p*i»«S4 
la « %0 <i«t©rBia» pr®f®r®ae0# im 
§m«ml swrs-akatt®® -fttestiftas' w#r@ *«k#i4# ft# rtfll#.© iaiio«t«d 
twd®4 to fyafer 0®rt*is to aasertaia #ite»%i<»si liow®v@r tMi 
pr«f«p®ae« was ss3Wlitl«tt#i "by ••$»©&"• fast at -tti® Maia of.stajftiag 
farsdsg, sg#* ©iwaMea# aal mpitnl t0xmro mA tsmXly po»itloa of t&i 
«pirator» fmtrar^ to «0oa®si« tlisory %hm ito% ij^ioatet 
WiHiaiai# »«p'0taM.0a8 mA to m©@rtaiaty 
tmrmr& i& Illia^is* ^ou?* Faaw Mm* SSt IfEl* 
* ss • 
that tmrmm t©Med t© hsT® a negAtiv® risk pwrniia*' Also soatrftry t® 
©a:p®©t#i bdlmTier faxmrB A14. mi to f0jpiaalat®4 
definite s#t of «xp®«taM.e2iB at mrn plftat,Mg 'M.m*. 
1 Swansea madO' ®, s^urwy- iteiy 'of waouro# pr©4uotiiri% aad rem&tiom 
to uiiO(®rtatsby of fcrffiers'ia Ssttthera Iwa# fl» o'bjeetiw ^ of the' stMy 
was to d«t®mla©'wlj»tli©r tbg 'disor®p6a0y- b©tee®a paretmiliiig latsrest 
rates .on loan® md tli® return to empitftl iawstsd Jaliwstoak pro4tt0» 
ti©B wm lie of «x-terHftl or iaternal «r«dit r«stri®tioas» &© 
ittttdy iMioatet %l»t only about 0 of fw»er€ listed ©xterttRl 
restristieas to tfa# ATsdlftMlity &£ credit* m§t Impoptaat iatafaAl 
re'*tri»tlon to th« us® of eredlt «»® fOitulstt@«i to '!» f««atrs«' a,v«r®ito 
to wE0eptaisity» -la -ordsr to ia<iiBat« tli« offset of msertaiaty ia 
restriotiag eredit^ famtrs vem asksd' to isdlORt® the ©xteat «f addi­
tional laTiefeaat wttsli tliey *ouli mafe® iato omb ©f $0mr%l lirmtmk 
©aterp-isss if tlis pf rt«k aversion *er« mmowM % h&ting ad-
diticb®! fmi-i wmlialsl# ©bligfttim» lypottosi® •*»« liiiit 
til® «attrp"i«® liiish w*a p-ertQusly eQji8iier®4 th® wt ua<i«rtaia sljottli 
aow tep®ri«ia« tM largest iaorei»at ia i»r#sta®zit. fea tb.« basii ©f 
tMg ®«tti®i , f#«d«r eattl.®,. «he#p asi lio^s r®sp®6tiT8ly were fo^M to 
b© tfe® thrm mnt msotrtala liTtstosk «Ht«p»ls«,8* M altti'Mtif# 
ptmsh, hf 4ir@ot ^wstioal-iig iBtioatsi iai.e «a» r«akiiig df tlmm t&r®# 
©stwpris-ts. It WAS eoaelud®! that faraert* to uM^rtaia^ 
%« 1* Smmm.* igriealta*^ r»®<har« prmwotiflty aad aMituim 
tsw&ri tt.« w« ©f «r«dit ia Sm^Mrn Iowa* iagtttlialwi a*B# fli»sl8« 
Mm, Stat® Coll«i« Mbrwy# 1961 f* ll-lOt* 
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WM «E« of %® importftut restriett'Oas. to tim immtmnt ot tA-
.•iitioml eapital ia li.vitstoek #Bt€rp*it«8 4a So«tii@ra 1mm* . 
§ti^ »ry of #gplria63,, s.l^ iies 
1 2 ' % 
•&« gt«ai#s %• mi Sftls«, isill mA Willim®'' w»r« 
orally ia that tmftmm f«ap®et&1i. oai i.a t#mf &t a 
probaMlitj Alstributloa m imilmiei. hj th# & raia^e aai • 
ixL s»© iwta»«s* a gk«a«8« »f their yiatt®®* jithoagh sea® 
ia@oiisl®tea04«s ©®®«r®4#, tii®y Bay attriMted largely t® tk® 
%Y ot int»rfretfet4«a of %h®s# qnmtims hf 
Bi#r# was s®»rftl m t© Mi# •xist»iii« ef m. #©«a-«i® 
f' horigoa* BftU' iMie&tsd tiat tfeor® w«r© tl» iat»r«ls i!«joa<i whlA 
funwrs r@fug#i t© »sf0ad to faestlmg tfegl: thes« %ia® 
Tari©d b®tw@ea tiff#r©at- perteM# &is wmM ©xpia-fetd as 4lf#er«at 
p#rton» hmm mmn^a of 3a.fo»iti»a mtoiit tim fabw## 
s Bro«ml«« aM 'Sfcto^r fe»« evMea©# t© isitileat# tlinil «i« @0«-
aoal© liorig^n ter yi^Ma. wms loagw thim %hi.t i&t pil«#s* fliis It la 
ftfr#«©at i»i%ii th« «#*oa ebs«rmti«B "ttiftt f.iw*®rt know m«»r@ tks 
%yewbl®# mi sttisaer, «p. oitf., p# ' 
f op • ©it j p # •48'*® • 
of* ©it., p« 25« 
^Brwal.®® aad. iaiaer, ©p* «it«# f» E§# 
i| 70« 
%roml0« md aaintr# ©p# f» tti-ets. 
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physical rstfees*' Wm aarkstiag -00:1141 tiisa®, ot thtir farw^* la th» 
stuAy % sme fftmsps iM att ImT® pil0« «*f©®t®tioa8 tamv.*-' 
lat«a aae prwiiiotien period f®rward,« A tiailar l«ok »f 
pri0« «xp«etstloiis ii iaiiaatsjl % s«# fi&r«TS la the staiy "by 
« 
Willi'Sffif •* ,ia«Mlity to f«attl«fee sh®rVt#m .pri®® «a:,p»etfttioas 
might iadieat® (i) tliat th#®@ fiijrwrs taad extrmmly stort mmmX& 
horigoa® or they f#rs»l*t#d ®xp#sta.tlctt-t wttli mrf wM® 
rmgm aad w«r© usable t© ilseoai « »&it jprofeabl® «|»0t&tion. 
As0tl«-r «.r®ia. of mgre©m©at was in r®sp$ot to farsasrs*' fespoaaiT#-
B®ss to elimges ia p*l©« exjwotatlOM. iniio&t^d t&e app%r«at 
infi©3:i'bili% of prodaetion -plms ia res^«t to bo Mi tla@ cMag^s %n 
prices ai^  priee ratios* Brcwalo® an4. Q&imr  ^rsfo^rt^  a siallar ia-
flieatlMliif ©i* protwtioa plaas la. f®@pe«t it prio# ©Mages» Qm 
reiison, for tMt i»fl«xib41ity amy b® tb@ g«at®r i®p®M«a©« of t&m* 
ers m 3ri«li ratiier -&«», m prl®« eooditiOBs for liieir prodaatioa 
plans#® m^hm' reasen may tee tb# liih«reHt iafl«.lMli% of proiao-
tioa plaM t© siiort*t«JFm prle# sbaAges# todioatiag Isliat famsrs smly 
plfta ia tsras of «n ftver&g# or « loag-term periMg iafisxiMli% of 
prMwtioa fl&as wo».M &pp«ar t® b# -fcli# foliey to a4opt tw 
tostmm itio appartntly w«r» wmabl# t© #xp©oteitlaM 0a# fr®-» 
»f» oit*, f. sl^§s* 
%llliaas, 0p» p«g2* 
op. oit., p, 48-SS, 
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• « -
ftfii mw hj 1ti« f«m#r 
of:tli« qm»tiom 'WM,,®!!. t&ty w«.rir 
Aao%ti»r :ar#« ©f di8«,gr®©8»at M-fewtem the was wltli resp«0t 
to.'eoaslat^Bey ©f f«m®rg* esjf«e%s,tiOM b«1»'e©a differta-fe mmMitim* 
1 
ate4y Mi»t far oat fmr imnmm #.sp««t&%ieB8 for 
tii« ftim of diff«r®st eoMMiti#® *tr# eeasisttat »r fDinttlated "by 
iii® »•§» mtthMs. sttt% iaAi««t»d that ©speet&tiftBi for 
iiiff«rsst' ««pt laataalsttat or ferattlfttM fey aifferoai , 
aetheif • ffe* ©©rfllet Iwtwestt tfe«8# tmy M re&l or it 
©Jill' 6p|»Ar«at» If farffi«r«, nr© eoasist«st in liseir #xp«rota%lottg bs-
twtea diff«r®st they may apply sfiwte #s:f®@tfetiea m«i-
<8l« t© pris# ai8fcrii3«M©M iiffarent p«rita®%«ps« la stt©h, a eag« 
tho «rr©rs sf fdi-^east for th® two set® of prl««« a««i net %« e©rre-
l&te4i ®.«elttsieas nkidh. stated ttirt exptotfttioas for ia*i0«8 ar'« 
f©a»al&t(ei separately, w«m l3« twoatoas#. 0ost®rtely« famars «oald 
1X60 dlffereat moi«ls ®a frlo# distriM-teieas with siailar 
p&r«.«t®rs# la thii iast&a©® g«re oorrtlatloa fe®t»«©a tha errors of 
forte&st iailcEt® oorr«otlj tfe&t «*{<#etatl©s« far timm tw« 
pri®$s w®r# seperRttly* 4 third, titeatioa is f©s«iWie 
•wlier# exf»otitti.oa aioi«ls nr® »ppM#S. t© pris® iistril^tttieas 
wi-tdi dlff«r«at far«a»t®r«j ia tMi «s#aeltttioas mi^ 
b© possiil®. litliout fttrtk®!- ttttSy tli®r#f©r«, it i&#« aot s«®a 
1 
lall,. Of. ©it#, i?« S0# 
®p. oit«, 
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po'ssibl® to 'itiettor iBJtmm' ©xps^tatioa® sr«. foriialattd 
togettwr or stptmisly* 
?i:®we4 m • -riiol®, tii© st«ll9S •%«»#©€ to •gtipfoft ©®rt«ia parts of 
th® 1ii#0iy of mmmlj -ttiftt #af»@tatiow «r« .foraa-
Imtei ia t®ras' of a prebsMlt^- -.Aistriljutioa md tMt th#re exist# & -
hori2«a to fam®ys'«*p#otatioa«» Otiitr • tti.e©i*«ti0«.l aipe^tt amh m t&@ 
a&turB of thfi risk %&#«&%! r# farwrs'react ion to iiao«rtAia-
%l» fleMMllty of froteetioo pl«a« and samiairn'mf or iao^atift* 
#aQy of «xp»®tatlc®i h^^mn iifftrsai doatadiities. aoA 4iff«reat y®ftrs 
requir® tiAitlott&l tawstlgatiom# m a-wMmm from th««® gtuAl«s was 
aot mmluntwm* In ®T*l«atimg th© e-rtdea#® pr«fi4«i fey this® steadies ,> 
s®wr«i of the iaportaat fault# ©f -tti# awrwy® ia ©lioitiag ia-
fonmtioa ghmM 1» fb® ilffiowltf aP m&Mlng 
of ae&aiag in tl» fu«stleas &sk#i ef is Awafs fr»» 
4 a»® ®0ilous tis«.tmafc*g« is %h» wtlfielal aater© of 
•tte qaestioas# It is tii@ iaiioat#*! resfoas# of fsMtps to 
a, hy]p6tli@ti©ttl titamtiott is dlffsraat •frm hl« rtsftas® to aa aatttel 
sltttatioa* this timt ptrMealtr e«j*© «ko«ld b« exmmis^d ta 
tlis ist®i*pr@taMoa of «ttr#-9liftae@..tut«tioas »n4 alsei fa#gti<as dealing 
with, uaeertftiisfy p-efereae#* 
&« stwiies also ttniM t© atgleot m «s5#©t mt il» 
theoiy of uaoertaittty. With tto «x0©pti©s of .the stMy hy geiittlts mi. 
Ir<3WBl®®j, only ^'eatosat is g^mn t® th# logi« of why S&m* 
mm fdrjBulat® lij# typ® of ©xp»©t«ti©tt« vM.Qh ttoey !&<!.#*%«• Siae® %hm 
f®i*ula,ti®a ®£ s^peoti-Moas Is mmntit^lf a. proves# of iatrespeotioa^. 
*'40 •• 
till® aapeef of tlm Susoiy ©f u»o«rtaiHty is pirtie«lai*ly euitM for 
etttiy hj smms of th# sfeapl© smmy mth&i* A f«ptli#r faalt of Ish&se 
stadias is tli&t Jioa# «ttaapt«4 t® ietertaia# wlttttiftr' fmtmes f'&mul&lmi 
mp0»t&tl»m in tsra# of * pr»l»Mlity iistrihuMm ©£ probability 
distribtttieai*' 
la®®.ri»ia%y 
3&® first ia obJ©eti¥» waetrtida  ^e l^stM largely ®f m 
mmp&rism of of mriaMlity prle#i# yi«l<is mi immms 
diffweat o9wiod;iti®i «ad ilffereat ®a%irp*ls««# ®i@ 
eieat of vferiatiOB# moafatM m th® Ijmsis af •!&# ymw to jtar •mr4a.bll» 
i%i, d«*ifttios» fr* »«« or fi"«i fe# liak r«l«tiT®g, ms •&© ffisst 
1 
e©B».«a iMtx of variiiMlity la ««©• l©r® obleetit® a»®r» 
tje®a» aj$®©0i.8l»4 wi%t». tt© a»piitaie «a4 
other #i&ra«t@risMei of 'fe# ftreeast ©rrers- wMob ari«® froa th@ wso 
of rmimw «p©#t«tl©a tls aei-s rmmt ^^mmh ia®«i>©r«t#s 
.the tmw»r %•§© of ttwii#® ia that Hi# mrim» mmsmtm TarlmMli^  
aajr al» b® «s; varioai «*f«#ta%i©a Also,, t© a 
lATf# th# nmmr ®,pprOi&0li tik© t®a» 4»4«x#fi in tk® 4®-» 
soriptim ®f th® #rr®r as *«r« tts®i 1» ^et'oriptioa ®f 
%©!• a dtsoriptias ©f tym of i^ i«h w®r« u«@€ 
t# migtmn irartftMlltyi. »«« f# 'G# alls* 'fb# fe#h(airi,#r ©f ppi®#®« • 
lew fQTkf Iwrwi of MmmiQ I###aap«b lao# I9tf. p» 5f»S§# 
^St#iH€|.» op. ©It.jf f# 44*f0» Gtli«r wittrs have applied 
©at asanings to th© concept ©f ©bJeotiT© unoertainty. s®e S. Limahl* 
StMit® 4a tl» tlwory of i»a»ej and eEplt&l. London, a®org® «a4 
'Umin I.M» IS88# p» SAS-SSO. F» M» laigk'b# Sisk, uao®rtidn*fcy &M 
profit# Itw fori:, Houglitoa liffiia Ooapaiy# 1921« p. 2S0»2S6« 
m, 4 U *' 
aepirioal 
mmXfmi %h& rmisMlitf of taeoa# ,f®r mm^ &m 
prices for til® fift#©a track ©raps In fal.%©«i f«ir th» periM 
from ISli to 1940* fkm 4ad®x of -rayiaMlil^  wm thm staaiftrd iiTiatiaa 
©f %h« firtt iifforeaee® @xfr»tsed m p@r0«»t«.g« of «v©ra,g© Tftlmt 
for th# rariftfels * Ml ©f tii« tttmk or«ps sbwM gr®«t«r wi* 
ftbtlity itt, %n jritMs* A o®8pM?i«« of iaew mri&biHty 
OB the mtioaal Iswljk %• grottp ©f lafertotiag artas tM. I)y ii^ l-ridml 
state' l,a4i©ftt©i that tk© latter tw© h$.i % grmter d&grm &t 
T&rl&btl'tty th«» that tadtamtei ea th» mAimml leml* ..fhm inRr4AMli% 
of iao€®t wm Blm gr®fet«r for the ^oap ©f winter is e«^'ari«oa with 
th® gem^ of smaaer prodaeiag 
la dm |»rt ©f Ms stwiy m •O'fejtetiv# mmrimXntf 4ohmm^ w«»,. 
eim:0@ra«4|, for %]« period 1901 ,%©• •with immm variability tiaiar 
lars aittrm-te. of *8«-tt®ptioas» It •»» mastM^ that a forward prie® 
ooaM Ise £l.a»4 et sm^. i»ltt«,^i®li mm (1) , 'Of ths'imtiosal 
ylsM lsf»l «r {t1 lm%rmly related to .tb® a&tloaftl .yield leT«l» Oa 
ft it&t® lb*«i8 aM, %n a&ay ini'tR.m#g m -a «e«stf baiit, tli@r« w«s ft r®«-
te'Otloa in tb.© variability ,«f laoo* from tt® us# ©f .tl»& s«@oad 
@f .forward prleingi tills was h&mmn tli@r« w« m sorrelttioa heimmn . 
th® aatloftal jl-sld level and the yidM Itt#! of !»"§« areas smoh m 
%• ..Ilii3s» .B#t#mi»tioa &i tfe# ^latxTO risks iavalwi ia grwijaf 
trtt'sak ©ropf* fmm Mmm Mt §94^&B.» li42« 
%#laa®e% ap# oit»,. p* gSE*24l* 
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stfttea »r, otiiBfeies* IloK«*@r, sin©# th® eorr«l&tioa b@t»e®a the .aTOreg# 
to. ft O0«aty mA the «T#r*g« yi«M oa m iaiifitoul farm ia «all, 
thm s^®i!i0 eoaoMsioa mm nat warraated^ on mx iaiivldtaal fa» M 
A r»®ult til® ®u^©r mmln&mn tiint fowrurd prie»s shoulti be d#t®wla@4 
ftooordiag t@ tli® 'first mathod^ that is iaiopeaieatlf ,ef the yield la 
oa®y®ar# 
, il4«.rkia  ^aat® «. st«<iy ©f .Tariafelliti- in .crop proiuotisa ia, fowr-
tmn Iwo. tcwasklps fer tii« psrlti lilf to 1S4S# -Ih® of 
Vitriatloa ww w®®d ia .Qompariag tii® 4©gr«®B of 
®f yields, a®t iiioc«® f@r «ere aai fixefi. eosts mm .tje-te-®#!! mmh of 
ffiftjor 'orops grmn in tmuAlf- i^ tiippei with this .kB0*l©<lg®> it 
was that rm&mmA».tiom muM Is# to t^rmm iafliafttiag 
ISi® proper a©r«»g« of «m®li &r©p irhioli aliotiM to# gtmu to attaia tli® 
4®grt® of vmriabillty# It wa# indloatsi. ttiat smb. a r«®s®»a« 
a*ttoii was pr#oari0a« mAng to aiir«llaMlity of %h» c0tffi0i@at ©f 
fAriatioa ia o©af«riag iiitri'butlo«8 wMdIi ietiate ®«»i4'«ral?ly fros. 
the noraml. 
itftalfor^® «s«id»©ted a staiy of mswtaiaty in ^grimltml pro* 
fittetioa is Imm for th® period trm l§lf to li48# Inmrns rax-mhilit^^ 
as mmmmmd by, ttm stmadard teTiation, ©o«ffi0i#at of mriatioa sM 
ottoor mmsvirm wm tt®#t #,s th® ii»4®x of Basortsiaty* gtfttiationl. tests 
0. l,M«rMa» ttik wd. eaeertaiaty in srop prMuotl©a» ¥»-
faMisiifld $* thesis* lm.&* lm». Stat® 0©ll©is tlbrmry, 19S0» 
f. 27-fi« 
2 B» D. gtmaifsrtii, iualjs#® of tk« •ffetts of «as®rtaiat^  oo. 
.rtaouree tts» iasoie* Uapmttl«h.«d Wh* D, Ihesis. Aaes, Icwa* Iswa. 
Stet® Coll«g# Mbrmry# 1951» p.. 4f*l02* 
m 4:8-
*0re iised te indiaate differ©nees iB^maaertstol^ Mtwtea different 
rrngiom isad, differ eat ecwftO'dity ©oaMaatlsas* fht. etatietieal tests , 
i»r# also wed to. I.a4l0aite whieli pr^^mitiGsmy meeswres -were efftetlT# 
ia reiaoiog ttttoert^a%-« 
th« »ttrff that, S«th.ers Pftstar-e, Wsstera 14.Y#stoek, 
S®atral Omh. Sraia, l0i»tli©Mt»ia B^airy ®M Imftttra mgiom 
first to fif-fe rsiif#«tlT#lj ia ortler of Sisilarly, t}m 
proaaot otomsatiooe liog»to®ef-ft-ttej ettg-tftirygmw&l lltestosk wa 
grwia rmk@4 firtt to .foarth r®.s|»etiv@Xy ia i«@r®m8iiig «rt®r ®f 
ttnowtaia'^ # Of "Wia mmwm^ 4iY«rs4flo®,tioB, sliar®- ^ 
leaslag., prieiag fer e-r#p@ mM. msi &t yroiuoMon srop iaeiir-
•&m@ wtr® foHSi ti> b© ©ffestif® ia r#fSaoisg Tia«@rtsia%rt On the olfcty 
Imad i3ari%- pi.©iag fm Hmetmk aad yi«ld syof iasuraso ,^ 
by m appropi'iat© storage pregrem wtr© found W'lmrmaa 
'aaeertaiaty* -fh® polioj' ia. tfc® stw% were listfed ty 
the t&nien&y of the pr#0ftati«a«j*jr s»4swrs.s to r04u00 tlte l«"rel d 
Imom $ismltm0omly wlM tholr r«du®M..©a of «as«rta.iB%-* 
md ©la®.® «ai4wit#€ » stu^ of «®ertal»ty ia TOrio^as 
li^-^sto^k f@#iiag iystems for tl» prioi t$lf to 1040.*. •fa# $ygt@m 
in hftvl.ag Icw^ medium sM Mgk profortleas of for&gt ia their 
rati«s« Siaoe «. feigh forage r&tim g^mr&lly t&k«» •& long& tis© t@ 
^1#., §»,!««% aad ©. Ol-sm# largiasl rett«s of sal»tituti« ®a4 
wnosftaiiity ia IJi®. tttillg»tioa #f tmi. rsioarsfs 'd.tfe pirtiTOlar 
wajteftsls ©a f«pag« ©i^|»» I»m Stat# S©Il#g«. ^©uy.» S«i«o«* lit 
imu 
t M* §• OlBm* iooiQ«los «f tmi. tttilis»ti©a with speial 
aaffefttis oa riak mi imoertaisfcy. Ittp«.l>li8h#d fh.*D.« fiisfti.# My»s» 
imm State 0oll®ge Library, 1951. p. iT-lSO;* 
• '49 * 
proAtto© 6 fowai gain « Mgh ^aia .ra,ti#a| It ©ottld b® 
tl*t Mi® useertaiaty ia th« £«m«r systwi wcwM "m higimr tfe« in tlit 
latter. Witt tb® '«J.d ^ etatistiwl tests# It was »©aolttd0i th&t th#r® 
ms no dlff©r«ii0# is «ae«rt»iaiy Mtsreea tla® rmima iy8t#iM 
fcr 4 partittttlaf «f llTssteek* Iwewr was «. 4iff»r«i©o ia 
Maoertai^y b#tw»®ii tli© 4iff»r®Bt' ty^« 6f lifsstoek. It **« eeaelmi# 
«i tliat if terwmre- mm i«pg» lasomta of ,fo«g® «»i detirsd 
to aisialEt the Tftrii,Mlity ef iae-«»# tli«y ahwaM s©l#0t tfe® 
®a%®rprts« first -ti® f#®i« ©atepfris# last* 
la aaottor pertlsa el* Ms ttaiy #ote»oa  ^ fitt@i mriotts #g:|!# t^a.« 
tloa t© thf p*i®©s Gf 8®l«t«4 ®«BOiitie« aM ulso t« »»writl. 
prie® r*ti#s# aodeis wer® itfplisi ftr » pixloi 114 y®»r« fr* 
iSiO to 1941 us# 'wr® of th# %f»»« lis tte# first aoi.«l tfe® 
•forrmt yaw 1» %© .i«ooad, t^  mrrmt year p>i«« plws letst 
yssar's »t# ©f growth e# pri®«, ia, tfclri, « imxr y^»x m-vlng air* 
s.r»g.# prise la tb.» fowtfe, & *#i^t®d iom mring .vmmg& 
p-ld# •»r# tti«i as fr«ii#t®d frl®es r®«,p@©tif@ly« tli® ®om®lusl'©a 'aM# 
fr«»a tim study wrs that *11 ths r#smlt«4 in * ©oagMsrAlt mit* 
r&r &t for«''©ft8t m m#a.s«r®d t»y tij# nfeislute mam Em^mr It 
%» l«st estijwt# Qi tb© 1«Y#1 ©i* p,ri««,s to tk« y#.ar m§ 
It mnM ¥© ®1st&ia®i ttte .p*«J«©tioB of t'ls© etn-reat prie# fowr«r4 
(»oi©l 1) « ?#r tJa® tiagle prio# rati© (lit.g«90ra| to wM&h all «f tti« 
f©ap a^#l« w«r« tint' "mm 'tiiat tli® 
imi&l 3) wettM profit# soBwifliat th® Mst f«KP@aft8t &t tli# futwr# prl®# 
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mt te »*k® %h& of p-i©# «xii«0tati«s suggested % th« 
©«t»r®*b ^mvm* M%hm thKr® wmi ®via«i»e to. iaileat# tti«t *ii®a. prof­
its vem tmm»m ®xp@«t»d tb.® pri0«-0©»t i**lati:«a#hif ts tmm. 
«g«iast ^m§ msvermly *h»a profits w®r« low famsrs "Si® 
prie0-e®st rtlaMfflssMp te twa ia their trnor* Mring remwei tfe© 
as8wffei.oa et tk@ theca-'ea# th© mothers i5aiie.®t« tb»t ia 
Irlteia th.® li»g eyole is 4#t®ns4aM toy a »©r® sQisfli0at@4 
of' trnmn tbM •&««( wiiieb ©.suM -ari#© fros. «itii«i* of tb« afe©ir« ®x* 
1 
Sussaary ef.eagirteal staiios 
fhe stuiles ^ Eliiig, SMerkin, it'«ni.f'Ortb. maA Ols-oa ar# 
typleal of tlie ia obj«0tiire ttneortftiatf ia whioh T&rl.Al)ility l-t 
9 
nmi m m .iM«x of ttae.sr1»iaty«. Bie a1»% by lliericia to-iaeliS'S on m 
ijiyortftBt pr©.¥l'«K aai if S0lTe.t it gfeeuM 'b® 'possible ta iadioat« 1Ae 
of i.Ee«e© «.si d©fir«« ®f i»©aM vgyriability wMeh would b® pos8i,bl8 
uM®r 'ftltersatlT© ro-fc&tioa ^lma» $om Miimtim of th© my yield aM 
pi*i8« Tttriitlsi.lity «oiitr4tete t© lae«.« wiability ©'H « p@r aere bMii 
w« g4w» 'by JetoB'to.® fartli#r <i»ir©.l,0|a«jitg W't ateded iiow«vsr, to oe®i-
blas yield prio# isa a rotatioa 'b&sls* &« stttit#® of 
^S. I. emst mi t. F* fewl®r» The |Ag. 9y@l« ia S3r®at Britftiai M 
mplamti&M S&a&mlm* (S*S*) ii ig-tc. x9s?. 
•^Ildtrldxt, -op# eit»» f.» 8f«4i* 
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t«k@a % ildtrkin. 
th« t%uiy "by Ocw i» waiftt# la that it Atteapts to us® fufcur© prim 
m *a of ti» aasttrasy of, ©eoaoiie «xjp@o.t&tioii«« Bie «s©aolxi» 
aim 0t tMs 8ta%- i« dtpeMeat on tt»i hyfothtsls tliat ftttur# prims 
we d«riT®i trm. @xpo&t»i.-U.^m • for <jcwD04itl®« lliis. Ityp©^^ 
•ill li«« hmux Wom^t ia%© ##14©w Aoalrl m iS'tiiig mm ©xfeota'tloas 
tolp to €<it«isla®. b'Oth pr«i«ttt «ai pri©®«»^ 
&« «%»%•• % foa## mi 'imlw wm .aere with tfe« •wtor© 
rather tl» aatgaitttt# »f thm orrots ot «xp@«t&ti#a. Giv#a tfe&t 
a4h®re te swtida «xp®«t»ti«}a «M®ls o©iigist®iiil.y,. •m» result 
ia 0®rtaia «f ftgrteulttMf&l ©aterprls®* ^ t€» iatrodttse a 
©yel4«l is tii.© frleas aM oatpat® teswa as ifa# ©olw@l> 
0i«a©»aa,» li^s® aM Laag®^ km» g«a#raltg®i this hj luiisa.t-' 
lig hew ®xfeet«%ii» my ©'Oafefiljats to flaetrntdtaa ia ftotiTitj ia tim 
©atirs -mmmy* 
0bj®atiw tii»«rtm4a% ia Sit 
fb@ staiy objeeti're tta®«rtaiiifey is a mtttm at 
stuKiy of i«bj»0tlv# waaertRia-ly#. imMlity •<># @str»pr®s®ars to 
ulloent# rasmirms sfjfioieafcly, mi mm.y of their smftty rsAotio-as t® 
- i r - - . . i . x  <  , n i :  ,  ,  u . r r a r ,  u . i o , n , a  
!• W»rlei»« @h futur®® w pri®» f©r©0*»ts« 
Io®iMai»tj?i©i,» iOi St»§2t 1&I2. 
*A» ft* lRrt» istioifatiew, "batiatss flmmlBg ani tli0 ©y^l®. Qunr* 
tf©Er. Sjoa* ill zm*Z9f* ISiT. 
®p* 0it#» p# lS2»t44. 
•^ASge, @p. f# l»gi» 
m §'g •• 
tta««rfe!i.ln%- ijasatts® ®f tljsip imteillty t» pr@di®t fate# mmm* 
I# ®c^.4%i®i» la 'tii# past tk© rf stu% of 
©bJo«tiv® ttaetrtaiaty me to as# m iMm of » to iaisx 6f 
it bting that th® tamomt mmrs will b® grt-at* 
««t in %b® 6®rl®« tMt had tli® gmmtmt iaifeer'tetafor&l variafeillty. 
int®rt«£p«ral is * ae^^ssary ©•wiiition 
tac tli» 0rt.«%«a©® ;©f it is act soi *e©«r«t© li^l0*^0'jf 
tia# 4«sr®® 6f ttM@rtai3aty |r®i#a%* ftos if * hi^ly ®@ri#s 
is pr#4i.©t®d with ©meiitrabl® aooui'moy, th# series will pass®#® a l-cw 
A9gvm of ttas@r%a1a.ty, $. ©©Mitioa ifeieh woaM aot "be iadisatei' %• ta 
iaiex of fariftbili'lf* ^mmrMely it 4# pofsibl® for ®a iaeo»e aeri«s 
t® pot®#s® ft o.{afii®r«bl« dsgfe© «f staisilitj^^ wMl» at 14i@ sm# ti»9 
its ptim» m€ y4»lii ^ higiify 
mt0 emmt 4®'v®lo^@at« ia th® ®ta«iy §f e'ojeetiw tjae@rtaia%> 
«phftsis« th» Mi© of ©xffatfttios m iai®*«s of «ao#rtiiiaty« Th# 
nmm -Apfremh ia#orpo-i*mt®g %1m um of *&• ©Mtr as the v«ri#ttt a#*®* 
ttws of Tari&Mlity «lf© «xf»ts fosaiW® ©a:p@'0t«li«». .fh@' m-m 
itliso go#® fwth®r ias it illaw® m iaditatioa of -tli® iiff©reati*l 
itgree &t wae«rtaia% arising fr©atl» ^as® ©f -r&risftig #3ti»ot«tioa m©i« 
«la. la «apj«ksigiag th® f®ara»3.*ti«a of mpmt$.tlm aodsls, ftisil th# 
smgaitui# «f th® errors irhi^ ariM fr«a th&ir age, this study ^11 
afiopt the nmmr app-Oftel t© obJeotiT# aattytaia^,, ^ 
further disoussion of the use of expectation models and 
measures of their uncertainty is given on p. 56-57 and p. 86-87. 
«. g§ • 
aw®! m mmm »• mA 
fh« way to itterada© tilt »rr«8 of fftrtaast is to qums^im 
tsnmm at th© begiimliig of tb» freiuetioa p®rioi ia r@»p®Qt to tlmir 
«xpae%«<l pri0#s aaft yields la «' iB§o.#«4tisg .fwstiosaiag *&« errors 
b©tw»@B tiiie ftOtu«l md tb» -eacpratsi frlmn mi. yi®Ms could be <let#r» 
fo ha &i mla« ia#i ft sttiiy sh#aM h& f©ate:ot&d mrm a lomg 
p®rio<l %im$ *t it# ©Qaplaltoa it wmli 1» fossi'bl# to iMioat# wltfa 
e&m &0gtm ef th® a&gaitad# of tii« errors of nM 
h»nm tk® 4e^«« »f ua®»rtai»ty b»'tort«a "T'ari'Ou® «at®rfrl»s« • la &#4i» 
tioa., A «f thii mter* wom.M aak« i% pessitt.® to iroirid# tii« 
«pf6i»ti6a pal. ua#«fi*t®la% 
a««jp« it»<i mmmr ta. whltfe tbt »Wmtwe ©hsagM ia ms^mm to 
@hi!ag#i «oa4itims, lasfwimfttsli- tb® t;^e tad e«s% ia sueii 
an ®x%«at®<i. ituiy froMbit its i»airtm.ki».g« 
flit and only pr&etlml m%h&i. In d&teraiaiiig. the er» 
.r@ri of e^QJB-etfttioa is to apply vmims ®3E|»0§%ati0a medtls to a M®* 
tojri®.fel «#ri®s «f pi*i©«§ aai yitlis# -fi# iwisla th.»a he tested im 
tl» mgaitad# #f the &rmf» of forteasi; wM«h «reat«« &e as® of 
liiif fr6®®4ar® ^ 1«, ooatiag-sat m tbS' amilmMiity of siiltabl© ptim tad 
yi®M s©i4@8f If ar© .am&ilaisl# • It wl.ll l>e to abtaia a% 
a stteh r«duo9d refuljfemat of ao®t aM time, tm a^^.r©xliaftti#a t© tlj® 
a4^t?ad#. laf «rr®rs^ «f fsresast,. aM htae-® m ©stia»t® of %&© 
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•yissMs m m indlfiittRl fwm« fh^ .b«st mnrm ©oaeista of yi®M» 
wliioh hat# bfds re&oriei aMer aistttftl {$m ®©nilti0» . Howswi* «»s 
i» %hl$ e&s® the yield strips laay fe® faulty# Csaally ^mj «•© ®x» 
pr«ifi64 m mn a»i»l er tseteisftl Bait 'bftgi®,. witfe m reeord-
,iiig of ®hmgm in iapite# &ia m«k®» it imfosaibl# to iistiaguish 
la yi«Mi in® to prodaeti.oa fmaetios# froa, 
th® in y4.«M« te® to ao?e*a% m tli« prcS^aetiea fuaottm# 
f««« df D«tft ia IMS StMy 
fM-i steiy will «fply vftrloa* expeo.ttfcioa ^awdtls to ttee prioes 
mA fields «f th® laaj#!" liv®sto®k ®«aoiiti#s ia. Iswa* fli® prio# 
1 
stri#s ©ov«r8' t-lif 8€ f9& fro® t9lf to 19^ imlmir®s tl» 
©eBMOtiti#s mr» tog»., Ims'bt# a-gg# and 
f«r ti» first f®ap o«i#iiti«s tii# ftto-featitfes of »pri©@s r®-
2 
o«iT«i by ia Iowa.*' mei.* f&r h&gs tfe« maaaal prie® ig 
S 
r©|>i'««0ate<l Isjr th» mmr&gm ^rlm mmimi in Cfet©"b@r &t «fe®h jmr» 
far ImhM ^ ,aaaml prl®® is rep?es#iit®4 by m «foi?(fefe «f prises for 
\m ApptMi*# Table M* 
f !!• S. D«psirtett®:at ©f J^grioulture and, Iowa Eepaytiaeat igrleal* 
tar®» Brio® trmsM *8 related to a.£rioulture in Iow&» Sai# 92 #1 1940 • 
p» §4»80» fhi» provides prices froa 1S17 %a 19S9» $m».ining 
|>ri««S *#rs %k#tt from» Ic** Fam Som-osdst* f«b» IS^l t© Jmd IM## 
?&« §ai«B«®, Jwlf 194© %o f»l>» 1361 • 
0#, Ol^on, Ifetotor" r#fr®s«at» tlie »o«t o«*oa 
®«rk®tiag m«a1^ f®r oa® of th© #©*« h,.®f trnMrng syst<M«» (Prif&t# 
0««aimi@atiOtt Io.t» 
•*"'59 * 
1 l0T«i.ber,|, Iteuwy, th® tlrs® most ©caBOa aarketlag Math®* 
for tMi pr®d»ot# Pw tetterfat aM tggB «aa«&l p'im-u.&lm we 
r«p*ss®BtBd Igr *a ftwrng® ®f prio#f iariag %« months rf kig'tosi ^ 
m.mtk.0%ing$ for buttwfat this lns'i«#«s Iti® filer mmih p#ri©d froa Way 
to Iwlttslv®, 'gad f&r #gg« th# ti* moath p^rioi tern Maroh to 
Jagttst f$r ISi# "priae® r®©@it@-d %* fam@r® ia lewa* 
w»re aot aisfaat® as » iasttttieiest a,H©fffiBi0© 'Wm mfl© fer gfsi® flif* 
ffSfSBtimls ta tM qm-bnA figar««» 0©»s®^u#atly, 8Me«.gs prioe 
tittas w»r® me4 t&r ^'prim absi®®-" «t®«rs for Oot^bei**. this prl©e 
series w&e atjttsted to oa aa low* imm hmis ^ m apgropriat® d®4aotloa 
f©r traaifert mi #«missi«a ©bftrges#® 
fields for ^ iMividaal farm «r« ©s m mnimml aait hmism 
fhrm typas ©f li-rdstoek yi#l4s were ©t>tai,a«ij, •aum^y eggs laid p®r hen^ 
4 £®tty per ©©at.fflii.k proi«®'«d eaw ®,a4 pigs per litar# Ih» 
g • 
•data f@r ipigi *ad ®gg« are fr®a farm ifwoi^s, whil® tto data 
m milk »tpit is oljt&iaad frm. tl» r#©ords of tii« Iowa I®r<l laprow* 
mtat In ®rd«r to l*ir® m ©f uaoertsdaty w«r 
%. E» tfox* Ib4«x aai»b®rs of prMuet pri©«®, lcw& Jg.r+ 
Ixp. SSe.. ISS4« p* S08*S10, 
^IMi* 
s 
• iis«% op» 0it» 
^S®# AFP««.4iXt Tables IS, l§ awI If# 
e 
J* 4* asfMns* ^eaty.'oae ys-ws ef l«wii f«r» reoords# l»a I©?# 
Exp* S-btt* ms* Bui. S09» li«. p* E9i-2fS. 
%• i» fo®ll£0r, 'fxteasi^n As'aoeiatt la. Bairy lasteaadiy* 
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tl»f Mxe bas@i o» th® assusiptisai 'that,grades asi the most soiSBOn • 
mgA«ting msatli-or motttiis rsisaia waelaaaged from yaai* to y&mr, I» 
r#&Hty grado# aai the Isagth of tl» ma.rk®tiag prioi stibjeet t« 
y®mrly Tai*i*tioaj a jaor® smt&bi® prle® seris.s 'WoiiM stake scm® s.llor» 
anoe for - this v&rigtiea# 
^ to© deftot^of th.® yiela iats'ls tfee impossibility to dlstingmieli 
Ijetama- th.« 'Variability du® te eiiaiif#s in ttie pr«5diae'tl0ii fmotioa irm. 
til© TariaWlity 4«.® to oh&agea in inpx^s* Ifeis 1® p&rtisularly tru® 
®f th® Bilk s©ri®s ia-whieli a elmBg# ta tM® ©atpat per ©ow my be dus 
t© f^Torabl® prsittetioa ©oaSitioas or 4,m to ©l*ag®^ fwd lupits »-
gultiag from feed grie#s» SimiliRrly ««0 of ito# wistbiliiy 
of ®gg ftfld pig g«ri®9 say* b® im to -t, fl5«ig«d sf iapits. aSils 
40f0©t ^'WOuM iadieat® & gr©at«r @f 'Tatrinbillty tihAa is »®tasiilj 
fftO®4 bf th* t&m»r ia Mt -p-'OAaetioa flaat. toother tefeet of tl» 
mvien Is tfety r®fr#®«t th« yield opaditiaas of m limite-i »tratft 
of f&m®rs» &® farm mmrds frsawMoli tb® fig end. the egg dat» «,r® 
takta r0pr®8#at f®ras wliioh are larger, lmi» 'bettor aiaaag®»'ri} end 
iarif® »er# im'Om from H'^fsteok 'ia ©©apftrisos wltfa "fee awrag® farm 
1 ' f0r the fitst©.. 'Slail&rly, 'tl» i&m»m vbo Join d&ir/' lerd Imprormant 
As®oeiatloa« are lifeely liie 1s@tt«r fs»®rs 'Is tta'ir $€e*aalM,^®9| m &. 
•Qomeqasnm it may b® exfe<jt®4 that th« 'rariabilitjr of th® IMioated 
foultry, dairy a.isd pig yi«Ms oa tb®#® fftras is less than for tfa® mT* 
A* Sofklag.I'Statistical oaafftrisea ©f r^eora kmfing fwss 
nxA «, raMoffi ©f lews, famt* l«wa igr» &p# Stm* t»0* 8ul« SOS.. 
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POBULAtlOT OF MODILS 
Baa®® cf Sxp#ot&tioa Mod®lg 
th@ E«t difflettlt &«p«ot of arisss wh®n a fam opti^tor 
is faced with tfo© t^sk of fe-wnjlating th# «xp«o't»d of 
prio@B aad yields 'and ia ulloomti^ his rmmrme ia ftoeordaas® with 
•^©•s© ®xpe«tatioi».^ Siao® tho fttmiHr is iat«r«t#d ia iBiaiiiiisiag th© 
error of M.» foreoRgts h» *111 wsert to vario'us a0«as tiiMa ttie »a-
Tirom®at whieh i» thinki tdll h®lp hia improro his expaotatioas* A 
tm tmrmrs will foiteulato ©xpaotatioas oa th© basia of hunohes, sia» 
ptrstitioi^ ©r gu®s8®s.® S«»# will forasalat® MEfoetation® oa the basis 
of informfeion gleittied f r«a neighboring farmers or by IMtrnfeag -fee 
t>@haTlor of a proaitttiit farmer «r t&mvs ia their ©waunitiesi  ^ f©r 
still oth«r®, •tti® f\i*tetr@s murketfi,. «iai th® oublook r®ports of th« etftt® 
and federal gowrments may protld# a baslB for lii® fonaulatioa of 
prioe ®xp®Qtations« It is also pdssibl® ttat is th# I\jti3r® farmars 
. inaugiasrat© the ferward prioiag system of forraulittiag prio« «xp©otit'» 
1 la fatm laaaftgeaient# "tti® fo»Ml&tioa of seios and yield ©xp®ot«.» 
time in tlii© planniag ©f prcdmtioa i« kcwwa mm eoMimly es fsa 
Wgttiag* $m J* A* Kopkim md S» 0» S«a%-* fam r©0ords» 
ia»8, Icwa» loBTft state Goll«g© Rr®s«.» 1949* p# 10»24» 
2 S@e- Sttinftl* op» c4t», •p» 44, Mhmm.^ op* oit.j, p» .74 and 
Hioks, op# eiit«|f. Pi EM# 
g Sma farmers aay also ro«pon4 mating dir©otly opposite to 
lAiat of th» iiftftjority# • 
- 64 * 
tioaa# Howtvtr ttie mo«t oomoa fe«i!a of fomwimttag ®xft0t®.14-oi» 4s 
tfe® f«t ®xp«ri»ao0 ©f the fai?s»r wi-fe .r«sp»®t to th® wiaM® ttad«r 
ooasifleratioa. 
• f«st 
&« «P a. fara®r *1^ r«.®p«0t to tli# |>«st ,l»h«vlor of « 
pfi0» ©r yi«M s«ri«s aay l» sp«®4fi0 #r geairal ia Im thm 
'Of «xp«ri@att# the £»mr will 'biiig® Ms #x|>©etatioas &fHy 
®a tl» ©liaraeteristios «f series wM#& Is att«ptiag to preiist. 
fht Qimrmt®vls,%im -itoieti im my utilise »r# th« relatioasliip Wimim 
e«w»ettM.ye tl» 8li©rt*-torm 'trtafi.# #r tli® awrftis of 
®r»l valtt«#« Hi# farmer will b« able tttiitsf tfe® r-slatioaifiiip fei» 
ite-@®a «o»»®oatiV9 ©bftrmtioas it ti»re is i«i# aoieatwa ia omami.& 
ftottiAtf m feat til® ourrtat obs#rvs%i«i *111 fe# siail&r la 
to tkfii ©a« wMeh it. If %mtti i« p^-tlnteat mm tiss, ti» 
famtr my uM.liza th© p®t tr®ai. ia «i® or s®¥»rftl ©f tto past 
t# pi^dlst a t»l«« in tfe# |»i4©(4t, If »4tli«r »» h&^ ©f th#f« 
o.oa4iti@as ar« ,prea«at, tof®tlMr with « emiMerftbl# dts^sloa ©f «i@ 
ittfiiviteal ols,i«rTatiott«, tE© tmrnm mmy atilise tli© a*®j*as# of 6®writl 
^st Tftlasa ia m*&er to r@dua» tile di®p®rs4oa ©f tl» predletsi Talta##'. 
Fluallyt til# fam®r say atilig® ssm® a«»M«ti©n of tii©s© @li&rit©t@ris«», 
ties 1» making • pc^wiioticat ©f tla® ftttmr# v«lwo of « s©ri@e.» la •&» &!• 
1 
^otosoa, ©p# <?it»» p» Sg# 
• • iS * 
<ar gea®r&l ^ e:^«rita®0 situation, th# tmrnr is &¥le to rtoog* 
aiu® tli« • fcpfroisiimt# iafle@a®« of otii»r ai •&© wisbl® wlilali 
iie i# trying to By »Howiag fto «ff«et8 it 1411 aswlly 
Is© possttl® for Ilia to fr«4i'®t a desired valu# with a teasideyaljle de­
gree Q£ mowttd^rn 
fo®iibl« ixf«©tati«3i W^ls. 
|ii« mAels wM&h it is fftisitide tQ femttlifte m th® basis «f «pe» 
eifie past «xper4#Ba® tmrm Mma. rmlmslj tei-a^i %«sliaiiieal'** 
©f-thi»fe*' md *aiiiir»«» tia%a®r^, Jetosca^., 0®as« 
fowl«r® m& flirist^ ««a@' f-ot-iibj® ,a®®liial«*l aoisls 
wbtok it is fotsibl# for ®Bt»pr«a#ttr® %« fi&iwaliRt«» • f^s® aoiels 
b® 0lftsslfi«4 as tti® (1) statioaary, (g) eeatiaiows,- «id (S) tii® rat# 
©f grewtti typm» 
la tk® gtatlonn'i^ typ® sf moisls* "fee *v«.r*g» mltt» &i ®. tarlabl# 
S» 4 ©oatribatloii t© tii« aoagtfttia theory 'df proiaatioii# 
la ftadl«s ia latheaalifial leoaoaiss ftM geaaoie-fcPles# §iiiog.g©, Ifaiwr* 
«i% of ObioRg© Brsss# 1842.# p* 10t>-i09. 
^A* S* Itrtf iaM®ipa1A©a8j, mo#rtalaty and %a»l© pltaatugt 
©lie&go, 0»iirer®i% of Shioag® fr®s8» 3.M0» fi*80» 
%t@iadl, Qa risk* p* 
^Jotattsaa^ ©p« ©it#, p» f4» 
S S#ES# I'flwiwjf ^Si# pif ia iremt Britmiai M »*pl«aatloa,^ 
p. §8, 
•§ 
•e» Shrift# A t®st, ©f. im.,«©®a«©tif4© asi@l f»r tb« Uaitei Stat®®,. 
10tl*1947» la ca Butia®®# Gyol©8» i«fW f^rk, latioaal 
Bttr#itu 0f l©oa@asi0 l@s©«p«h» ISSl# p. SS-S7» 
is i?i*eJ©ot©4 iats -tt.® f ufeire« 4 T«riaii% tf this is ^tsinM if th# ea-
trepreaeiar. p*oj«ets tht .aTOrag© ,pl«s •sdja® rsa6at^t«si iralae latQ th« 
fatttr®. iaotker variaat is t# som oth®r ©oasta^nt valtt© la 
flfto# •&£ tb® &T®rag«« In tii® «»«« of'prices it muM be tha pcio© 
*tiioii ia »oa© bistorieal fi«ri©d lito SOB© othe? 
importftnt peilM,. Ia tb# a#s# «f yi«Ms it eould' b® -sscfa® past p©rioi 
in wM0h. yisMs w«p® »*»ptiom.lly higii or lor or «#p®6islly r©|>r«s©at*» 
aMv#, la all tlie«e oa6«s tbe pwia! ®®leet^ ay b® ©oasidered aa tla® 
*soira*l® * 
la the mxAimom tyf# ©f mctsl® r#e©at ^st valai®® »f » vftri-
stole ftr« projsotM iat» future* i. aoiifloatisn. of tM« is to pro* 
J©et Bom jjroportiOB of tti# oarreat vsla® into th.t ftatur®. la iii« more 
®aapl«x ©oatiatteu* aodelgj "00% r«««at ,p&st mA the ©arrant |s®rioa« 
me fr©J»ot«d tato th® ftite# % tlie u«® w«iglit@4 «n<l as*#i,glit®6 
BOiriBg, ftTr®r»f««» fh# hs« of a, mwiag uls© b® eeB«i<i®r«i 
nynmrnms iriih & fl®xi^l« tr«2i^ moiel, er rfLt«ya«ttly with a sta,tioa«» 
«ry ia whieh tii® m&r&g@ Tala# is tuojeet trailatloa. ffae use . 
of & mml&g ftverag® is esoatmi® datu is. Mglily r»alisiio « it sllw® 
1 for th®. eimog® in mla# of s«rt«lii ffir«s®t«rt ia tti® popal»ti©»» l&is 
fl®.xlbility is »o% ptraittad by the pr#J®®tiott ef Ifa# m#aa or & ©em* 
stMit tr@ad» 
la iii0 rate ©f grewtli typi of models Ifce eufr©a% or seaie past rata 
%» fiiitaer. Sie variat® iiffirew© a®tiio4«. Bloflmiiigtott, InA« 
frlmipM fress, lae* 1940. p, la*l§» 
• if -
®f grwftfc i.t fir©4®@te4 iate fate®, fttis tjrf® ©f sod®! is quit# 
as by tb# tt«# of M.gh.«r derirmtims both, th® slope and e«rTa-
ter# of the i&it tr«ai b®- pro^setei#^ fhis mod#! eaa rIso alloB-
tm rmrims elmstieitiat of tfe© fiatw© 1 apmlml ©as© ©f tli# 
i*at® of growth aod«l is to asstts© that last ysw'i lia^ar traafl is 
r®v©r80i» la sasis & ©as® the rmult is tti® #a» m if «atr«fr#B#ttrs 
P3?'®4»0t#d tJi® ourreat mM© ©f %ii« •rwi^ble -fa*© years Oth®r 
vari&mts «f tliis *«d,sl laay resalt trm a mri&tioB of the aaniier is 
tr«Mi i« oiil@uMte4| tr#»d may fe.® 0al®alate4 m ih© 4lfferine# 
the mla® of last yew aai %lie mrrmt ymr or belweea s atoT-
iag awrsif# aad tfe@ ourreat y#ar« 
Is th® gm&ml ®3tpei*tea«t »as« t»® types of ®spe«tatieta models 
any l38 ©iMsifi®4|, (1} s®iiii-«ai#atifi@^ aai (2) tli® fully ®sientif» 
i#. fh# first %-p# Is f«rti0ttlsrly afpliertle te £sria©r«» In oea-
siderittg the 8isttlt«i®.oms ®ffeats s®v@ra.l Tsriables, tfe© farmer wouli 
r#ly ®a aoia® sort of wsatal or s«l(J#otiire r®gr®88ios ©fttatioa to obtain 
the r«l«tioaahip 'b©'t«r##ii the rmcimhlm* Joi @x«Epl® of tills %p« of 
l3®iia.Tior aris©s ia sei&H grains pi*oda0tioa| ther® it is domnsn kii«fl~ 
®df8 tliftt tmm&rB try t;© yields oa the basis of prt-ge&ieaml 
m& Bfriftg metsture eeadltiejis*. la fric#s this %pe of a mocl©! is 
4llu8trrfe#4 %• tii# faraer *lio mak^s s«ie allwaao# for ourreat srop 
i. ©dfttribtttidii t© th® moattatt® theory of froS.mtim,. 
f. lOf. 
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sfrmtioi'is# - A timl liaiitatioa to tli© seleetioa of "61© models is 
acliieTed' ©oaglderlag'tlie siiapler 'of' tii®-'possibl®' moi©ls| 
oaly til® stm|!l0 typm ^•moving averages atr® • ttti.litedf ia additioa, 
gliort-t©m Xlmm tr®»ds &:ik1 • Itoeftr' r#sr©s'siea ar® aasuaea to -ire-mii 
lix til® • varies. A ftsrtiter degy«« ot siflipllijity if ftoMevsd formia- -
latiag 0£|«otatt 02® ia'4 o-oasistsat'ii*ai.t#r tliroufihout ths eatir^ ,f©r©« 
oastiag perlodf Blis mrres to- proTWo- * tii@or©ti«&l oasis for tii# 
mulvt&%lm of ths *ocl«l§ m it is f©«sil5ie t© ealoalat®' tto tii®or©tio-&l 
valttee of tli® srrors vhisM will ' 
eoffiflniag the aoial® to th® siuplsr Mok&aisal %|»-s will usually 
represeat aa ajgroaeb tswarla r@sli»-tis ooaiitloas ©f prodtietl oni ia 
most tltaatioas farwrs &m aalilc#ly %a utilia® laor# %twm thmm eiagi© 
elmrae-teristics of .s«ri#s in forsialsting s«f@®tatioiM ol* priees or 
yields* Ooair@rs#ly, tl» formulation of m-sj^els ia a oossisteat itamer 
tliroiighoitt ti» ©iitir© forseastiBg pe'i'lod likelj represents » departar® 
from VB&ltty as it mnmms timt I'mrmm do sot l#&ra froa sxptrieas®. 
Ia reality, -although far»@rg' 0xi«eta,tioas ar# stroagly ijafluartosd %• 
lath&rgy aad haMt, gf&dwl ©Images la tlie jmmmr tti forMalatiag @x» 
pectatioas will fee posellsl# as th® f&ra»r e\»aiat©£ .eaperieao®,. 
diff#r«% aeelittiaioal #x^otatioii moesls will la© tested ia 
ip©8p®ot to forsoastiag moxxcmy* Tmy mm th.« (1) *if©r4g-»j, (S) o-uma*-
latiT®, (3) rmniosik (4) owreat fS) ti» t'lm year aotii^ &v®r»gt;^ 
I#) weighted fiw year mo-vlBg aT®i"*g0» 0} treM# Ct) mmrBe twad* 
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proiust. Ia th# mmai iastesd of •&© m-m. of tto sarie®, soa# 
©oisstaat T&lm wMek. <liff#rs &•©» "Si© i»fen is • tte #xp®0te4 
'•ralu© ftjr @mrj' p^ri-oi iafco %h»^ tutum (.falsi® I, Um B)» fht errors 
wMali mmr in tti# aomal aoi«l mm l&rgBf ^ tiima. it® ©rrars in •fto m" 
®r&g« sM®l (f«b|e gj, l«rs 3. fcai 'g) • iao,r@s«« ia error la fe® 
i»i5*l »Msl *111 depend 0a %li® me^rmy with iMeh'%© mtmmgm i«„ 
#8tlfflatsi„ ©i» e«iwrs«ly oa with wh4@li "tt® asrwti mlu© 
differs from th® sTorag© -mlw* 
®0aiiti-Qas t© th# tts« ©f aversg© «ai aowal »oi* 
#ls- w® aors iiktly to i?@ p-egtrnt ia yi®M tfew la prio# seifi®8| pri-
aarily tliis it %h<& farmer feas « gr«*t#r kamlmigfi atettt %# 
^y§i®al rfttfa'#!* thiua arffee-t his proittetiosa 
plaa®.. Ia gt<tditi«j,. yi@M s#ri®i w® lik»ly %©• p««s#si ©tlwr slimras* 
teristio's whieli tmrn" tkn afplieatioa of i4i« a-wj-ag# soi®!* OB® it tlie 
t@M#»ey tm yield series ia ©aaparisea, witli pris® ##ri«s t© Ii&t® & 
l«ss«r degr®® &t loag tera treM# la^ yieli 8«ri@8 t»ai t® p«»s#8« 
m» of otli«F 0har«.ot«ristias i'ftTOrabl® ts tli© afplioatioo af %© 
mwrftg® ao4®l* la fftrtioular-, the## ©hartsteristios sr® 1-ew yew id 
y^m irmriaMlity ia datp^t ss feusd is llwstdsk p*odu0ti@» aai ®#a* 
T@rs®ly#. high year to y«ai' T«*i»Mii% ia ©utpat m fmM ia ttftll 
gritia® pr®4ueti6ii» 
1 ®i» pr@s«aoo ©f tlie '"aorBsal" ®r *mv»e%g@* amoept In the aiMe 
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the fifth ye-tr aa Sie hmis of outlook rtforis for that y©«3*, &iid so 
on for o-Bitr .years. Siisll&rly th# t&mv sotiM u8$ other rm^ms. ia-
fluaiMses iE formlatiag jiQld exi»ctatlO£g. Ia .gea«rai tber© is- mor® 
legie for the ase of the r&sito. laodel is priest thaa is. yields* fa® 
low 'isgrte of pris#'iaformtioc wl-dcfe •«, fwasr asmlly will 
'Mte liirn »«e s««e®pts.&l0 to rttnd« iafla«asj«a# liie lo-gis f©r tti« as# 
•of t'l» psaSom laodtX la ^tlmn is .iwth» ^ % tlii gr®&t«r p©®-
.silJility that otJoggo-atif#- prl®©# will l>«sal hy 'fc® ability ®f 
ttts m^ol'to 
garrf at yQ&r grio» mi il»M 
la -tiiis. m®del j ^rim is fi*oJ»©t«4 terwm'i. m the pr#« 
dieted prlo# for th© fellewisf, y»&r# C&l)!® Iw 4) from Its 
6iiaplioi% is a o^oa'giltr.&'bl# a»Oiiat ef logio tm the tts« of thia 
medel in foaulatiag «peot«.ti^as» Siaee tMs swdsl proj«ets a ear* 
rent mlii® «.© period ferwmri it *ill i?© poesiM® to wtilig# 'th.® m* 
l&tionsliip "b0^@m mnsmuU^m i>bt®rmti«i« la fortomtstiag fafe«r# 
wlws. fliis •atilisfttioa will teafi t©'b# ia prio© rather thi@» 
ia yield seriesj in -the forsaer series tlier© t«mds to be «oatiatti%' Is®* 
tw#®®, ©oag«eutiT© obsermtioas arising out of ttit ir«ses#$ of aoaontaa 
in •ooaoaie sotirity. lii© jreseii®© of ©oaMamity ia p*ioe will 
«,H<sw B&WB mQmrmj la fore«a«tsj «t tim smn Ms# sine® tii® pwdi©^i 
mlust exB m. iadifiisftl »xtr«a# ®rr©i*s will 'b& 
fossibl#! tl»8« will ftris# if Ife© raade® iaflueaets ia two sueeeseiw 
m W •* 
p®rie4s -ar®. 'larg® md appofiita ia dlf^etioa# 
Stea-oii' o'teermtiea ma als© mgiriml -studies tsai to isAis&t© 
that th.# ouiT.®at -p"!®# model it wi4«% ttgei %• tsjm&ru*"^ -this iaf<e«wt« 
tioa i-s &i »as@ um ia ia&<s&tiag tk« ot wsoiire® iaeffiei'emy 
wliioii will ftsl«« frm tiie of immrs Idi# a&rgiail 
ooMitioas ef preiwtioa* Si« •aarx«#iit jenr «Mo has ttS#i 
fgiy tt« 'pfftaletioa of' wioa# smmsM fii«sttti@i8- tw iSie yssr l»4§ &ad 
•g Imn ©omp&red fa"ro-r«ibly la msurmy with, aore &mplm 
"S-ils acKi®l is also ei tw^w t»ip®rfcaa«« ia @«aa«a^® ftstiTi'tyi tte »a-
tr^prtaeuriml hehmrim wlileli it iMimtm is oa# of tli® teasie asswip» 
S tieas tor tii# ®xist«ae« of th.® ©©to*®b- flwacMsaa ia priats« 
Isiriiig ft-gerftg# 
•Itt this aM®i "tti® fi-w yeuf aevisg, ft-rsTAg® T&la© ot a s«ri©g i® 
proJ#@t»4. «.i tto pr«di®tei vmla# ia th# sixth y«ar» 1, Mm S) 
f©r pria# .s«ri«s & fi¥@ ye-«r ptrlM to M a. ®©iiT»Bi«at' l#agtli 
of ti»e over wM.®h tli# iw»©iy «if aany frnmert witii rtti^et to prie« will 
I fehulti aai Bromlee, ©p* eit«# f* 4S6» Williaas, op. oit*, p-* 
gO»Si* 
^Qliris-tj, -«p* ©it., p. fl«8-7« 
^Coas© and fowler, 3aao» frMwtloii «ii tl» pig 0y©l-« ia §rm% 
Britai%. f» IS$» 
14t« -ftudy by Williaja®^ op. ©it*, p. it wm aotdd that 
fara»w 'tosAsd to foriauiat® tlieir 0x|«ate,tioa® in ttrw of ocmveai^ttt 
figar«s m&h m |.90, |1«00, |l»tS #t®« fr«a tMg it aigist h@ in-
f«rrei that f«rsi«rs also t©ni t© use tim® iat®rmls* 
^ fs -
#x%fiaa* tlii« typ# of aoi«l alas has some logis ia tsima of «soae®io 
mpplieatioa m it allows for & fl«xlblfl rather thaa * eoinstaat treM 
ia til© imtft with 'pr&grms of tiii»»^ the weights allooated to easli 
prie® •ftt&l Mi this is a realitti© «ss«ir#ti®a fraa th.® iri«rpai»t ®f 
siaplisitf» Umermt it is a lese realistie «*.»iaffcieB trm the rim" 
paiat of «o®ai«l0 sonsidermtloas | if %k#.r« i« aeasataa i» ©©onomio 
« a^aml wel^tiag ©f *11 'the ytara wmy a»t allow th« iaei»a-
tarn to b® .fttlly iadisatei# 
In yields, the isgi# for this typ# of a ®ai«l i« siaii&r to 'tttat 
fo-r tfce oorrwpeMiag fri©« mod#!* .^tiiomgli tt® farmer will 'be «ibl® to 
vmemMr p«st yisMs far aor# fefta fiir» y#ars, 14i® yi»Ms witkin •&» 
Saseiiat© tir& ymr period Afe.litely t® 1» th© aast -vivid in, lil« mmory 
mm •ttertfore tt# meat isflu6nta«l ia affestiag Ms d®sisioas. Ii«M 
®xp«ft&tio»s forailmt®d on tli® bsigit ©f tti© last fi*e years 
likelj to kftir® a adaiaua ©f »«#iy error • fhis aod«l «iso lm« «ie ad-
matAge tMt it gives 80,gai««®j« t© t«<siiaologioaJ tthmgm ia 
»Mag it i>0astble t© shift ©xpeetatioas trm om 1«t«1 
to aaotbar* 
WeightM as'giBg mm%m grieo 
this a®6©l is siMlwr to th® aofi.ii,§ ftverag© aos!'®! ia that tfa# ftv-
#rAg® & ptrisd ei tit« y««rs» l»®T@r it tries ts elimimt® a 
^flataer, mriat# 'differ•ae« s®tliod» f» 18»1S'» 
- 77 
tmlt of tlie previous ao-{i®li in pise® of mqvt&l wsigiitiag, the current 
year of ttie s©i?lss mrnr^gfi is giTsa, a ©{jwl tc tiie esabinsd 
weight of '©tiier jears i» •&« moviag, aver&g#. fkm in the oas« af 
a tim ynm mefiag wrerage "ttis. ©arrent year i§ ^iwa & weigjat of'foar 
(f*bl© i. Mm §)» Qiring $, grmtor w©lgiit t© %li® oarr#at y©w is real-
is tio fres 'ttt# viewpoint of m«#atw ©r tsonoais pMacaem &s it is 
ttie ©lirreat ysar wMsli *ff'«3ts ths •stlue of th.® follovfing year the 
»os^»^ It is als® rtalistlo iso. tk«t i% will miaiaisi an|- WMiory error 
vMaii fitm#ra tmy mak® in r«s|!®#t ,t« tlie «arlier y#a.i*s of the meiriag 
this a,©(l®l Mil no% b® applitt tO' yield s@ri#« im Tie* of 
•^©ir lessar to ^xiiibit ©eatisMity emM&mtlvm ob-
sermti'Oiia. 
.parte# 
la t'M# aioi©l, lai# llatmr of tlis prie® bS'tmen Isro ooastoutiw 
ytar® i« «ii«S to th® frlee ia tii0' M0mnd year nad tli© resulting mlue is 
p:roJ®«t®4 as tk® pr®41«%94 prl^e far Ui& tMr4 y@ar» (fmole Sow ?) 
Bill# if -^e fri@® rlsts oae iollor first s@©0M 
ytars ©f e. p*"!®® isrits, tli# prio# o«tee@a tfa® seaond &M thiri y«arg 
woai4 I)© «*f#0t#4 to ri«® (fail) by mi a^ditieaal o»® <lalla.r# Biis 
ao4«l tttillg#« Ml® oesoept of treM in tfe® 0$ri®s ant alss tho relfctit&a-
sMf betweaa «©as®etttive tetr«» errors will '&« peagibl® 
as fr®cllet®d |>rie« w® bused ©a isdivMutJi ©bserratiou®» 
^•1, M. I»ya«s. fh» g«a«ral thesi^ of ©s^^loymeBt, i»t®rest, tad 
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t®ai to t&iak ia ttras @f' as. averfcge ratiisr -tiiaa a fsrtiaular yieM. 
Bi® fc8««ipti9fi tr®.si will eoatiau® i« also bas#i ©a sea® logie# 
Firstly^, oeMiti/OM may eoatrlfetat© to the «©atiau&tioa of 
tr«wi| ©i* ttnfavdjpftble elismtie ooMitioas or the eff«ets 
#f *tt ftpplie»tl©a 0f f#rtili.s#r tead to to# e^wriM Q¥©r into th» fellow-
iaf y««*. S«0oMly, there ms-y be basis for this typ® of behavior 
ia piyoiiolo-gt«»l •o©Mi%i©iMi wi-tiiottt a eorrespoadiag basis ia piiysiaal 
e©a4iM®s8. ifter & ®sri®s ®f po&r yielia m iadieated %>• a Im mlm 
for t&s avsrag®, & rise ia yielis will ®mke faraerg optiiaisti© 
asti will •ttils ris# to eeatiau® for at least another y®ar» 
fh0 6«wr8® wottM 'ii® trB® after & $®ri«s of years ©f high yields* 
lev«r«e trend prio# 
fh® a««ii®.Jii®al pr®e«itir# for eb-taiaiag tlie error ia this aod#! i« op* 
posite to tiiat ©f til® -trsM wMel. lii» tr@M Ib prlet b#tw0@a th© fir»t 
sa# smmi. y««r« is sabtraetei f're® tlie pris« ia tii® seoend year aiwi -feis 
mitt® i s  fr®Je0t®d m th« pr®4ist#i  prie® i s  the third y«mr.  (fmhl® I ,  
Mm: Q) If th» frim to«tw®®a Si« first aai s»«oal ysars ris®« % 
©a® iollar it la ®xp#st#d that ^i« trtM will b® r®v@rs«i nM that 
prl«« will fall (ris#) by on,® iollar l)®tw»®a the sm&M ajs^ ttiiri 
yvm** fii® l«gie f«r tiie as® of tM.0 moi©! li«s in th# rewrsibilitf 
or «laort"»liT«4 mture of tresis • last&aets of tMs will »ris© if th® 
a«,J«rity &i hmlim® tr@M "will p®r«i»t, tet if the aotioas 
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to retura to the m^rerag## fiii# reir©rgal may teke fl&m ia spit© of tb.# 
earryewi* mftmts of good w#a1ij,©r or the prefioas apidioatioa of fer­
tiliser, tte prmenm of the latter foross will s®rT© to insure tliat 
yi#l<S» 30% g® b®X» tlie aTerag© Isvel. 
Outlook prim 
Im ^4s mMel tlie pr©iiet«i prloe# wer# detemiaei oa ifa© b&sis of 
ths mMPMAl outlook reports tke f@d©r4l and state agesoies* 'fh® 
federal reports w^r© iis@d for the paried tram ISE4 to 1S29 mad tlios# df 
Iowa Stat® OolliJ._.e for th« isoriod tti©re&ft®r. Ia ali sag®® th© prediot-
td pri®@ was sm« profortiea. ®f the eurreat prio«, the proportiaa 'beiag 
ieteraiinM % tfe® writer*« Jadgsm^at tfe# iaforaation ooatalns-c ia o«tt-
iQok reports* Oa th® b«ts of these reports, fo-ar possible relmtisMiiipi 
between the 0ttrr#Ht ami a«xt year's ,prio®s were ©stabiishedj prices next 
y@ar were predieted to (1) b® umh^nge^ (2) shaiijge 5 per eent, (3) ohango 
lO' per mnt, sM (4) etiang# 20 per ©snt in relation to tli© ourreat prim* 
If th® outlook ladiost©*!. so gartioular ©liaage in eeoaossio coaditio»s ctf-
feetiag a ©(Saraodity, prises r»xt jear »er© iatsrprtted to be maahanged* 
If «00n««io ooaditioBS a«*t y@&r wer« iMioftted to "ohsags sli#tly" &r 
s®i©wh.at*' priees n®xt y«a.r wer® iEterpreted to ohaage ty S per 
If #xi*et0i. m0oami0 oosdltioiis for iiaxt yB&r v&m statsd la a, 
aor® <so3afl<i«iit js&saer nad prie«s wer^ expected to fee or "lowar" 
or eoQiicBiio eoivHtiQas -»®r@ ®xp60t®d to ts© "fairorabl®" or "tinfavorsbl©", 
hm App^miix, IS# 
s  °  ;  s  i  I  i  §  2  - o  I  
I  ^  I  I  ;  f u l f i l l  
S l s | 5  • ^ • g | 8 | 5 3  
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fOSBtbl# if farm#!*# wtr® to titills# fh® lt®»t tenrs® of prim i^ema-
tioa- «yail*blt» 
fwmlSel prie« 
la tMt MQiml «»® feim ia » ottrr«»t ip®ri©4 ig d.@t«nala»<l 
m. til# laaiis @f a prtte wMofe existti ia wm@ p«r«Xl#l p®ri«d» fh® 
l#gi0 far tMs typ© #f «. prio® aoi#l li«s ia tk© 0<»bios bsliff that 
hl»tori#«l fri0® ferioi# teaS t« r®p#at -teieasolwa. fhug it is b«-
ii®v#d «a«sli, of tla© frie© periods ia th# iattrml uai®!' mmMmm" 
tic® i» tills ma. h@ psrmll»i hy «<*« p*#iFi©tts priao -pmriM, the 
iaportwt priQs ferioie imluMi is tli« y@«ri 191T t® ISiO wre m 
followii (I'j & porfeiGB of* tl» iaflatiesary psritd &t WmM War 1, (2) 
tii« ikfigrp 3P#0«ssi» after Wsrld W«r 1# (S) tb© friae pla» 
t#itu of tto® (4) tii« •»©a«ie erlsi« &t the ®arlf Siirtiesi, 
(6) til® graittjftl rsso^ary i.uriM$ tm la%« lAlrti®#, (s) tJtee iaflttioa-
ary pirioi ©f W®rM Itr II ftsd (?) tk® ®0Btia««d lafl«tio» ef fo«V 
W©rl4 f«r ,11 • 
li will be iys-8»t@i thiit the jmm lil.t-191,8 w#r« ^fftrallelad ^ 
1 y»&rs 186l*lSiS iaelBsiw of tk# fifll Wat# Frims mm £rm fS ia 
1®#1 t© 14$ in 18i§ or aa averftg# of abmt g§ p»r f@i? ^.ar. It 
was |ir®iiet®€ tb«r»f©re that prises weaM ria® ^ 18 per 9@nt ia 
y#«r 1918 ia emptrison with, year ISl?. Bi# Iwt two ya&r» of 
r©f«Pta®® t© irie® 0liaag«a ia %e parail®! p®rie4fl ia i» t«rais 
®f tk® iMm of Farm frMttet ?ri«#s. Se® S» B©parta»st Igrioultar#« 
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For 'th# ynmz IS40«li4S irtiicrii laeltties most of fforid W«r II period, 
p-arslltl wsa ©omiiered to he "tii® ftw y©«ir paried I 1 -iSli, 
Priom rom H-om 100 ia 191S to 8£0 iii 1910 ©r at lii'®' r&t« df about SO 
p&t aent u9T /#w« Ssmtwr 9inm -World Wmr 1 wms without oostl*ol% 
mi simm it eowM b@ iimt varims sentwls' woali Is# «8»d 
Warld War II'as tliss® bed bma. iatrednesd ia Mm it was r««l» 
Ist'io te @xpe-0t ttiat aet rim hy 'tto'saja#' mmnt ai in 
I'wld Ifar I* It was'aisiased tfeerefOT'^ i>rlo©s wouli ris© by 2Q p»r 
e©at ia %e first 3 ymrsi %* 10 f«iP Q«Bt ia the fourtk yeia- &a lii© w*r 
.iy®w to « elog®,^ aai % gS'pei-'Oeat ia 194i^ 'it® first |s0»t-«f«r jmr* 
tb« sk&rf iaer®as@ ta prim f@r IM# was a»i.« o» tb# ftssttiaptloa -feat 
e©Bs*®re wowld expeet priees t© be wh,«a th® ww «nd®a «M 
that p*i#«s wuM rise sh«rply mg the Wmkl&§ of eosswtr dmmi wa« 
to tafcis koM# 
For til© first twe y»m'§ oi 1947«»1SS0 th» pir«kll«l p®iloa ww 
%ssjme4 to ¥® tfe© post-*®r.ld War I year® 1810«iS2l« frip&M f&ll ly 
ftbowt b pmr oeat from 1919 1Q2Q &M tlil# s«as rat® «f -deeliuji wa.® 
©xp®ot«4 fe© o©oar fram lt€i to 1S47# Frlees fell from 211 ia 19Z0 to 
124 ia 19E1 or mbout 40 p®r mnt* tw 19iB w&re msmmd te fall 
fr® tli# IB4? Xe-mlf not hy 40 by 8S p@r o®at. fkis was a, Imsmr 
rat® of 4©Qiia# thm. smumi 'im parftllel ^riodi Immmer it^ mm. m-
alistie t# astuiw tlmt prioes w»uM ieelia© «t this Im&vr rst# in irlw 
of th» «xistiag p'ie# eapp$r% i^giel&tiaii# For li4t aad 19&0 it mm 
assuBwd that prie®s would ®©atijati® to 4«sMb® thoufji • soffi«wliat mm 
• sg » 
§lmly ©3P sfesMt 20 p®r e#st p®r y#ar» Ih® rnssm^lm of 
priees for ttw la«t tw yeftrs appfar# wlMi ia thrm of'• tli® • suifwy® 
famers iii4iofsit#d •|;h«y @xpB0'fc«4 prions t» dtolis© aattl tli# ®a4 of ti» 
forties @ad «' fur m Mite aidfile of 'the fifties 
Sosni «iJiqu» f©atttres ef tii® isarall®! aoi®! Aoali iaii©a.t®i» 
Firstlj, 'this »&i©l results ia l©ag*t«m fcir©©«®ts| the IndloatM p-iea 
ehangas ar# asswa^i to'pre-r&il omr t perlstl ©f f©*s rather th&s in 
any parttGuier year rf th® perted# JiS a «oasts|«$nee It ig not etrietlic 
o«parabl© witit «re» fcli# remfeiaing as^^lg in wMoh tJie pr©di0'» 
tioas mr® sliort^ter®. or oa# year fGr*ard» Mmmdly-g tb« partiealftr 
prios of mj oii® ewsiiedilf is ftsswa^d to Mhmm like the priee iadex 
for fell'agri®alt«r&l ©osoo^ittes* liiaAllj tM.s is aet the easa m th« 
muml^rim Qi m o«aMity is 'iaflueM®! hy •&§ anaial sttppXi«s ot 
* fiait ®Mel is t!»r«f©r© tosfier aai-foei to foreaastisg 
Itif ppis«# ©f all r»'a®r tims i»#.viii«l tgriealtaml omm&ltim * 
0rit«ri»a ©f lffiei@a@y 
fi» mxt two eh^ter.® of tW» ®tady will pro©®#d with, m 
o»l mA aa «^3fi©&l #Talmati©a r®«p»etiiralf of the effieitady of' th» 
®xi«et».tloa mi^els* fh« ®rit*iQii ©fi*l#i#ii©y will b« ia t^-ma of 
•tfa© Mfii'tai© of ti» fsree&st ©rrsrs# la most iiwtftnees tfe© saagaitud® 
of 12te error will be gir&n i» terms of s slagl# iadex wMsli is ooa-
^.Illiotji ©p. oit*j ei-Sft, 8*11», op* eit» f» §8# a.a4 Brcwl®# 
aM. '3fela@r* op« csit», p* 2SS» 
• g? -
sMersi to tbe a«st afffopriat® to th® g4.to8.tioa* la to© 1ii»0riiti©^Bl 
of tl» tm m.$or iai®* «>£ ISie rngsitsM© ®f tk« mtor 
mill !»• ths #xp#@t#A «f«ar©«l «rr#ri »ls© aeae Ifeited m» Mill ^ »»4« 
ef -ei# «xf@st0i mwrmrt l& the «T*lmfttioa ef tii» 
»«J®r ia4« 0f tfe# .magaitiMe •&# ©rrsr will ^ tfc® tJjsolttt® »« •rr«ri 
tM« ta4«x will 1® ®appi«gi«alM % otliai" !»!«*«.§ wMtfc ia4i««t® tli« 
I 
rmgrn of tk# wrors ami tii» #f @x%r*s ©rreirs# 
A «4a|ii® 9sm6$l<» 1» «#ti to illia«t3P«.t« tii© r«lati.if« ®ffi.o4«a.@y 
#f tw© txfestatioa «a4#3Ls» If tita ®rr«r of -aeiel A ii T '^ mi. ©f 
t 
1,'- if.# Mite wsAei A is a# ®ffi#i@at as. «©€•.! S| siaiilMf.ly 
if «i» nfegelat# ermr of mMel f is » e®a%s itni of -meiel. B 40 
thfta g Is at mi *#a«l B.. It i# 
til# arlteloa of #f m #*p®0'fc*tl« »ai@l is also » ii^«* of 
i.«gr«« ©f awdytmialfi tli® tts® tt® Mtt#r ittl#* is ia 
2 
« pr«fio«s f&rt 0f 'Ifei® 
f.®« ff S6-89 «ai ft 112*»11S for furtto.#*- 4is©tts#i«a of tl».8e lai#»® 




©i-rea aartata Msxssptiass about tli® a&twr« ot • parameters »flii«li 
will' &rls« .fts a 'Ua# series «l#irelo|w, it i® posalel© to i*ks som® • 
«i©oretifft| gtattsieaii® witli respsdt to ti»^Mi.gaituie of ttie errors wlil©ii 
will resmlt froa til© ase of -rariatts. axpeetatioa ao4eis. Bi®, 
©wort tm "&« t-ftrioiis • models mmt be iatergreted ia t«ms of m long"*' 
t®i*s Rppli»atl©a • of fe# •©xjieotstioa nwi®!® to a fartletilar s®i*i«s| i&r 
my siiort f©rio«l of tlm#,# th.0 mtxml «rr©r say deviate froa 'idie -fch®©-
y©tidal md in tl» ©xtr«0 oase,- if oas year is o^oasl4®.rM oalj,. 
it Is iap'OssiljI©^ te 40t®isiia« moi#! will result ia 
l®*st degree of error* fee ttieoretioal errors 
^ isterpret©^ m afplyiag to & large group of famtrs ia oa@ jrtar. 
It i» fOftiM© to iaiioat# -&.© •ttieoretieal magaitud® of tk© @rr®r« 
if tlw wh#l« .^oup tti»d alttraatiw ©xpeotatioa mo<l@lS| it sliall&r 
h.m®rmr0 is »©% fsisifele for «y IMiTldttal faraert 
Ili» 0t %e ^tlT# seieli wM-oii w#r® fr««®nte4 is the previous 
ejmftop'are S»y iaolttdt tb« air#rm,ge, & Tariaat ctf -te,® 
@rag© or th® aoiml# %# r*3^i@e|, th® ourrtat y#ftr «afi aoviag a-rerag# 
KOisl,® #«• i?ri$«a 'ftad yi«M«f 'tto w@lgh.te4 »oiria|; the trsM 
«M %&« p®T«r®# trsai moiels f®r pr.i®®s md 'Ifes treaA from awr&g# 
aM rrrers# traai f»a aire.rag® aMi@ls for yl®Ms (fable 1)* lo tliid* 
r®tie«.l ©mltta.tio.r» is mi© of -111# ontleek ©r p.ar&H@l aMel.s ia pri©®i 
©r .th® 05*alaM-r# model ia yisld* fh® tiecratieml smla&tioa of th® 
89 * 
ii Ja t®ms of th® laagaitttde ©f tb® orrms ©r®at©d.ia m&hm 
the rasasw# of tl» aagsitttd© Is #xp#ot®i tafl th.® ®xp©att«l 
«qusr«<i «rr«r* lh« M Hmm mmur&$ is m^i aost ft-equtatlj 
ia this •ebapter &s it is atftftAble %© «lf®^raio 1:r©a-te@at» I<w©wr it 
ig net ©atirely eati«f8.©t»y trm ttm iri#«rpoiat «f th® faiwr as hs Is 
I4.fci% to hm in his fey aagaitiwi® ©f tiie srrw wB«i 
not til© »%mr^ ©f th® mnpilttti# tf tli# @yrer# 
fM.s stoaigr "Will assm# « tyii# ®f ia'Wiiisli s«©&#s»iTa #l)--
»# rwlatii to- •«,sh Ihi.s r«li,ti©aiMp is «x|jr®8s@4 
la ^rm &t %© «at@©ori*«i»ti©B ®oeffi§4«titt m w®11 as th© lia#«jr «• 
greasioii ato8t»%# Bi# &m#r f&raaet&rs hm ®Xos®lj suoo#®* 
8iv® ife9stg mr® -ase^elat-^ «bil« the ftraseter €#serife®s the 
liaear tr#ai ©f %» rariaM# 0v#r tisiB* fli© ®xp#«t®4 «»«re and 
P«0t®4 «rr©rs of •&« Tsriajs aoidl® ar« e-raluiii^d for tkre# 
»geaaptiaas i» respect t© the mlue of th# |!®r®aet«rg of 
14ii« ssrl#0* la tl» Urst It is mmmsi. that tii.® &iitoeorr®latloa. «©-• 
tffieieats tftfc® «si my ©f all possibl® mlu.®s« Ja tke seooad ors® 
•fes- Atttoeorrelatlcias ef s#rit» ar® aesttia#^ to b« at oae sxtr^sas.,, or 
uaity# la, th» mm th® series is as«ym©4 to 'b® rmAm^ 
th» «at#©flrr®l&tloa o©«ffi©i®ats ftsd retr«®®i«a ooaeijAirb being •E®ro« 
A ftirthsr ftssiomptioa is pdgaible in. r»sp@ot %© the #xtrTO» mluee 
®f til# ptraia«tere wMoh 'aiiy arts# in &a wfcosorr@lat«4 g®ri®s». ffe® 
atttdaorrelattsa ©o^tfieieats a»y t>®- ftssiaaed to alteniat® 'feetweea mg* 
.litiTa.«rii peaitiT# wity. fJiis m^nrntitn a aig-aag ssries or -tti# 
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i l l s  i  s 5  I  i  | s  i S  
fabl® S» fepeoted sq,uar©d error whmn th© series is autooorrelatsd*^ 
Model &peot©d s(imr#d error 





Sur» yr* 2 T^(l- Cj^) 
liST. aw. jV^ B)-2C 2 ^a + |a ^ (a-1) +•...+ (3i-a + l}3 | /s^ 
^ |C5n®-9ii f- 4)»2 I (2a^-§a + S) f + 2 f ^  ^ (a-l) f + {ZP,-Z) f -J-
{a^-|Ca-^) "f" .... +Ca-a + 1} tl ^/(2a-2)^ 
Ir«M 6 r 2-2 (4 e^- fg) 
le-y. trend 2T^(1-Pg) f 4b^ 
. I^T ^ ^5a^+ n) -2 | (2n^ /• a-l) 6*t , m f ^ -a f^ [(ji-l)^ • •. • ^(a-n 11)} 
from aTO. a) 2 [{a-l) f ^^-2 f 2-....-n Pj^-n + {Sa + (n-l)^. ...^(n-n /a^ 
^ ^  is the autooorrelatioa coefficient lagged a years, where 
* S4 
oomtaat,. b (fmfcl® I) * ISsiag #i® oarrmt jmar mM®l as m ex«apl@, 
th# alge'brftio ieseriftioa of its ®rr«r imy 'm writt«a as "''fe#. 
{Mm 4) wh«r@ le 1ti« aetutl Tftlu# that prsmii® ia tiie period 
t+1 aai is the mlm wiiloh pr®Tails in the psrioi, %* 'Bi© fomula. 
taailoaiea 'fchmtj tli» -rsdu® •wM®h |jr«ir*il« in tJw ferioi tfl iiitern from 
til# valu® la th« period t by th# mount of tiis r#gr0««ioa eoastaat l3» 
Bi# is th® two p@ri©d« alat differ th© amomt of th® rwadtw 
eXms&t pr@8®at la ©aeh obstrriitloa# Siailmrly t&« 0»or for -ttie tim 
j0mr aoviag 'ftirerAg© sodel my h0 deserilw! as tli« Mff^rmm ia the 
rmlm at tia# otesermtioii'ia Mi^ ®ixtla jear »asl tbe'aTsrags of tfae ob-
seriratloas' in tii® pf#TiQ«,s fiv« years* (f&bl© 1, low 6) ' Saoli of tti® 
6l3#®rvmti©tt.s is tile mOTiag mmmgm Mffmm' itm^ th© mlm ia the aixtto 
y-«ar 'ey saae'attltifl® of %li# r^gressioa aoastsiBt* ffetas tk® olssarmtioa 
ia th® sixth y««r differ® by ©a© regraisioa aoastsat irm tb® ebs^rm* 
tion in th© fifth y^mr^ bj t» r@'fre«aioii ©©.ogtsats from tfa® o&®errsf» 
tioxi in fourth year 80 ©a aatil it differs fiw regres$ioa 
ooasitaata from Mim @b««rrati©s ia ike Jtiret y®ar ©f -ttie laoring aT®ra,g#* 
la additlen all of tfas «ix ebssrvatioas. 4iff@r from ««oh otker by tii« 
wottst of Si® rii.Mcia pr#seat in amb* 
With. tfa.« errors writtea in th# fom ia falsi# 1, aad if 
it is «stts!«<i that T® i«a 
tt® sx|»®8t®d ®rr®r f«r th« ©ttrrest y«&r a©4«l i« i(x -x. 
wTX W 
aad til® «xi5#©t®ii sq.ttaj*©i «rror i» S 
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for th# .averagt, frea awrsg#^ reverse trend fro® avsr&gf 
ii»d wdiglit©«i aoviag m&0,ga sod©!® t>#«©ia@ iatemeAi&t® ia v&lu« "betweea 
tl i«s# -two ta.tr««8, nmml^ ( i /S)r^j {%$/&') T^t. Ce/S?"® mi iZl/lG)T^ 
r@spedtiTely» 
AT@rRi;e aoiel &8 it st&adfti'd 
^ of tts r«»s©a8 for^th# e«si4©rati®ii, of th© m®mg9 so4®l mi 
its possifei® uis« ms » staai&rd tm tli® ©oaparisoa of #rrors ia other 
models« la tli# ®ms« ot m. aatoearwlatei -fciie arerags model Wfti 
a#t sttitei for »s® m « s'taadari# io»©T«r ia th® mm of & rimdaBi str**' 
i«s,., Mi« a.T®r®g® Is for tMs purpog#* Firstly, in a 
r«^ia s«ri«e» *v®rftg# aoi®l pr^vWes the gfusred #»©? of 
the mM#ls wtt'Sli «?« «©asiter«i (fault mahes it.a ooawaieat 
«1».adiir4 wlii®h t® eoapar# ©rrers «f tit® ©tb«r motels# A aor© 
iaportttt ®etwM®i*ft|ii0a !» that "fe® ita«r«4 #j*ror« of 14ie •m.eiom aod» 
«l« are fttastlew only of &ls aakw it p©ss4:&l@ to oeaipRre tl» 
V'srlomt a©i«ls witk ©ssk ©th®? 
Asumtag ifeat tk« vmrrng® mlu# is ®sttatat»i ©oprsetiy, th® gfaarfli 
<5r 2 
error #f -feii® mM#l, / ia ef t;li® t®a ffi©4«ls mi»r 
©©aeMersties-Cfftbl# i|» W&t th# |;&rti0»l«r aituatioa wtere n-B 
COolwa 2)*, th.® mmlmg AWjrAg# nM th© rewrse irm av©r«.g@ mod* 
«1«, .m&h 9t whi&h h&m ©rrors «f (•#/§) 7* ar© s«om€ least to 
th® ftverftg® »<l«l in r©«p#Qt %© tli®- sapdtui© of error dcamittti. 
S-iallwrlf, ia' relmtioa 'to ttie &Ter*ge th® awiag awrag© sol#J 
• 10§ * 
wkish has a sqtmrsi ©rrtf of i# -tdilrfi least, th© t&ndomf 
current y«ar m& rmmrm traafl aod«ls,.moh of wlilsli haw i^uared er-
2 
mrs of tT ' lar© feurtii-l«ast, t.M ftimlly the tr«ni fro» mmmgs asi 
the treB4 Mdels whlak 1i».t® errtrs {gi/s)T art ST resfae** 
tifelyg w# fifth. l«RSt mi highest ia respeet to the smgnifettd# of tii« 
wror o«ffidtt0d. fee &er*l m®i®l will ramaia melassified as its 
Sfttar^d error, iey^ais •©» the iagEitt^« of -tti® «®astaat o| ia & raaieo. 
e©ri@s it will liktly fall mimmm. mA 
In ttll ®6ses wfcter# tl» @xpeetati«ii nsAml ec^flim a moving m^mgo 
t© & rmdon ®®ri#Sj, the result is t© bring goa# reduetian in tli« 
stwttr04 errors ia smpttrisoa with a ©osrr©sp.©i«ii3ag aoti.ol -Aiek is ba®#4 
.©» 1ii« fraj#®ti9'ii ©f in iniiviittal observa-tt oa. fhm th® s<|aar®<l er* 
g , . 
p©r ef ti» fl¥« y«ap a©^i.ag siodel is (i/s) T (fabl# fi, 
v • »S Selyaa S)j tiiii is ia ©eatrast witti tfm s^aaratl ©.rror ®f gr for th® 
oarroat j.#ar »<^.el wfaleh sorrespoais t© •tti® fom@r model ox©®pt "Biat 
the *T©r&g@ hts been reiaaeil. to cm ofessrT&tioa* fii® sams situation 
is trm im th# tr«iiid vmrsm t&e tread fr« .aTerage sjad th® r©wrs« 
tread wsias tli© revej-is® trtad fj*ea average mofleli* la ©a«o tb® 
leaser nrmr is ti* laodelt wMsM us® th® aTsrage arise from 
ilie^ §r©,at«r .stability of the so'^ag sTerag® Tain© in #«parisoa *ltli 
aa iadivi&ai ot>s®rrfttloa» 
.S<»e iirfarTOoea for peli.ey 
la rim of - %h® Aaaly«#8 of fables 5 nai. S &mm iBfer^noes s«.ii Ij® 
m«4o as to •tii? sAsnited# «f tli# e?»rs whloh. will b® m:«jie W a f&m®r 
^  . 
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• 107 * 
& fs,m»r aot knew tlie af#rage of the ®#ri®s# h# Qm still aato 
r&ry mmwt&te f#r«o.%sts by «sii^ » asTiag averag© aod»l of about fi« 
y»iirs la l»ag^. A Icaifsr t®« ft-r®rfiLg« w©ttli tend to lafrOTei Ms 
fdr@®Mt sli^tlyi a t©ii ftar atssffaig af«rag## th® 
#rr©r'weaW M Crm' {&/$)! ^  t® (ll/lO)T^ % 'GolMaia |)* 
©a tli® otker hmA ti* s4g» «f 'tti® ifW®! #pro,r my WmrmmA IS & 
mmmy ^rrm t« tii@'us® o£ « leagsr periot 
Qf yi«Ms la tfe® fast* 
1R» «q«ar®i ©rr^ers ©f «i@ se&Moat ®myr®at ^ad »wr«« tr«ad aoielt 
2 
ar# «««li @tu4l to t tr • It woaM l3« ia&i-risabl® for a f«m»r to as® 
«itli@r Qt tli#s®. »o€©ls} fa® w©iA4' eofflsit kuA »Al®r arrors If using 
fl-m y^mr BSTlag ftyerag® a0i©l| mry lik«ly h® ali© wouM. ©owit 
©rt'Ors % attemftisg ts «« tht R-vtrag® Fimilly, ta tb® 
trmi trm, vnm^ mM the tr#si •mMmlsp tk# siuwsi mrr&r ia (S§/B)T ^ 
„2 
aa6 ST r®8p®0ti«ly* fhO0« mJ.mB s^aar®4 error «•© eeia«ii®r* 
ably Mgk»3r Muma-lii# vmlm$ tor aoi«lsi as a. ooaeetusao® it 
is M^iy imtvissbl® tm tfe® farmer to attmft to ws® either of tkea* 
1 
^oton-oa" ia .«. study «aSE-«rtmia% la41oat©i, th®- gr«mt®r 
df tli# ©.rrerf wMek ia t&« tro-M' 4a ©o^arisoa witb 
liis ©th#r mo4#la» stellfigr aM»l8 ooasiierei htrf, mi»ly'tk® tr®ai 
fi»« rnmmgn «M it&® tread gaw th® fans regults ia thut %h® 
ifimrti •#rr©rs of {UMT^ m& rw.t«Qtiv«ly wer® th® Ughmt of 
th,® tm @.oa8ii©r«<i»• ^tlwttgh tte jrie®a tts«4 'fef J-otosQa wer® 
B0t rasA^i, •!&©«« fer® models iaiieat# that l®rg© ®rrcar ®r« posgibl© if 
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aaotlaer stxAf* 
apprewb't© rtaltif *©uli tha ext^asioa ©f '' 
A8swpti«as abo«i %« attttre of tli« 8«ri®s &ai alte 'tti® aature ef tfe® 
ae4©ls feraalatal* M iniioatM «. &lm@r mp^romb. to realitj will l»© 
Ma.&0 if th® series ar« a#g\aBS8(i to ha?® » aer@ gemrftliaefi typ® of 
tr«a4 with a oyelieal gwp®riap#«#«l- Q-mr the tr®M« la Idi# 
forsulstiea of tli® »od®l«r & oloser appr«aii to reiality would be m«€e 
ii»l5 »o mmh by th® 4®velopi®at of a«r teat hy til# gm&^er trniimMmni, &i 
existing models# this would ^pear t<i be purbioularly tra® of tb® 
tread ao^#l«f it is liig^ily pfobs-tel® feat thmir tor&matlmg e£il@l9my 
oottld to S3iprw#d ®oa«i4#r»l3ly ift aoaaliermtioa of iii© a&pitM®, 
dmra-y.oaj| dlrtatisa .aai other ®iiaraot®risti©s of short-tem tread* 
* * 
mima& imvAfioi OF sxpsst^ioi mmm 
aia ekapter will gtm iSie resaits oi* otpirieal appIle«tioa 
of th.® mrioui ©xpeatatioa mM-els to tli« pri©©« of st#®rs, b©,gs* 
@ggs fiM fetttterf'ftt ftai to tke «»rl«s si l*i<l F®r hea, faar f©r 
o®at milk prstoo^d .p®r oow ani figs wenati ,p©r yor prt©®8 m«A 
mo4®l ^11 m m tli© ba«i« ©f its ©ffiaiesoy for 
*11 th« pplOQS eoBJsid#r«d as a gr«i|!» .this jpreoeiw# apfear® Jtistifi«4 
m all tfc« fiir# p-ites @®wr ««»© ststly^ 1S17 to 19fid imi 
wtr® t© th0 «aiat $»mlm f«ir©®®» It smst fea iadieatfld th&t 
tMs p-ooeiw# a®fl#0ts Tarioa« sis,srt^t««a iaftoaasts wMeh affeet ia«» 
dividual' prlees# &« t«B® pro-oedttr© is a«t sidliered to ia tli# yieM 
series* fwo of tfes strisa, iMaely ®g,gs laid per hnu aad four p»r ©#a:fe 
ailk proittssd f®r sw ®re «easit«rt4 m® they pcwssts gos® 
the .s»ri®s of pig« w«aa«i f#p litt»i* whish is not uuhpfst td 
ftf|fr#8iabl« t2r»ai is ®0Mi<i®r«4 sef«r*t«lf» 
Bi® ftfesolttt® »«tta error^' will 'h® ugM as tia® major iadtx im tto «ipir-
i#al .©-mlttfttitta Qt tte a&gaitad# of •tti« mrrat* It is mor® 4#sirabl» than 
* related ltti«3c.|, •&» sq%»r#d ®rr«f| letter ia(i®x, by squsriag eaeli 
th® iisiiTidaal #rrers gi-ws • l»rg®r a#®s »rror tli,aa that aotustlly £mm€ 
by fe# f»ra«r»^ eiaiMtfttioMlly th® febsolat# vmm. errer is »mm» 
what mori diffiottlt to ©bt*ia %hm tfe® s^iiw^d error, it ii hmlimrmd tiiat 
fomar ia<le« i« « mor® m#®iiiagful 9eaa«{st to tmmv f omulatiag 
-ttt© ^alaaolttt# aets error* will ha r«f«rr«i to a# -ft® 
*•»»« trror** 
^fhs r«0t 0f th© i%uar#i »rr«r is ftfpr<»la*tely 1#E tise# 
Uk» imm ®rr©r* 
• 115, •» 
than is tt» eqaaret error, fim ©rror -arsftted by @mh mexiel ale® 
*ill b« in 'teas of two mdfiltieaal measttres, -tixe f'mqumny 
•ils-trilJtttioa mad iii# ooeffidiaat sf ths raiisu©*- th0 fm%m&oy iistrlte* 
tioa Mi^m p©s»ibi® » mmp&riMm. 6f th@ prepsrtioa of ©xtreme ©rror« 
ia- ©ash seielr tli® coeffieieiit of tli® rang© amfcss possibl® & ©CBparlson 
of fee rm.g0 1iie error ia «»eh aoi®l* A ka«wl#i.g« of, tk# p«re®at«g# 
sf ©xtras® srrors .and the J-aage ef fee «rror is. of »»• isaportaa©® in 
m:^ing ft 0 sap let® ©Talmtioa of th© Aegrm &t -tti® r®iuotion ia inscm®# 
4lso th© ©rrers ftrg likely' th© most iastrmeatal in t>3:'lTi,ging 
&feout ssfeti- reaottoas on tlie pm-t of eatrepreaenrs • 
fi-l®# 1M#18 
• Si® »i.i» »xp@etftt4»a ^©Is f^r m# prit'ss of #t®«rs, k&g$, 
9gf« .Mt batterfftt ar« oompmrtd in ? ©a tk® Miis ^  
siagaltuds of th@ m#«i «w©r# tli« outlttok, ©urreat ^jreWji, purftXlsl ftai 
w«i^-fe-»d »oifiag »»®ragf mMtls ia mm ®rr@rs wMeli ar© firt* 
•to feurtk ia wagattad® rsap«0tiv«ly. fli® aitlook motel lm« m 
a®««'trrer df #8•14,, S».l «»iit8 §#3 #@st« fef th# 
prltes of st«@r@,. liogs,. »g§i mad Mttdrfnt r®sp®0tiT®lj, fhas® 
&rroe0' r&A least is sagMtute for all the prims hogsi is th« 
liitt«r p»i®® th® ermrM raak swoad l#ast# . In ©aaparistaii f er «11 
prims »xcmpt k&g$ tJi® emreat year 1®©^#! has g<»§fwiaiS.t larger errors 
SKmlj '4*0 ««.ti «.a4 6.§ -eeats r®sp©«ttT®ly» tlies® 
^S«f fftlsles ZQ^ 11, 22^ 2$ mi M ia th# for 'tij© 
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- 11^  • 
err®!*# ^tmk Itmst ia wi^ the o«rr«spQa4iag. p?io®6 
ia tia.® milslodk f<r frio®« of tog® the ®rr©r |B«I9 raaks 
Im i^giAteiA#* fh® w«i#t®d moTiag iiT«r»g® aoa®l» 
hmm mmmh&t %mg&r nmn mrwM* la «i» faralisl mMel, the errors 
0i $S»^0 4»S ®»a%s wd §•? ®®ats ar« tliiri 
la imgaitttit for pri«®i «a«pt tiads® of l«mfeiS| for the latter 
tli» ©rrtr »f |i»l§ rmks ftftli ia aagaltei®* Himllj tfae sr mrs f©r 
%|j« »«lag mer&$9 aMtl,,. |E»81^ .||*20^ 4»i @aats «l4 
1.? ®«Et» r®fp®&-Hwly jTftsk fowWi. l#Ag% ia mpii.ttti© tor all prlo-ss 
for -ttt# frl## tto mrm" ot |g»20 rftsks. third ia 
ftose mi»l§ «r'« alt© ofegrfcott-ritsA ty a high d@gr®® of 
0oasl8l;tsey is rauks "bet^tda ttw 4iff®re-mt priostt ia ®&©h of th^e four 
»d«l« #1® mak« tjr# ia til l»t ©a® of tii® prie®8» 
Ha reafti^^ag fif# wsisls.itt 7 are ®ter«ot®ri«#<i %• di#"* 
larger «rr©rs tfeia tfe«® wMali *ris« ia tli® £ir»t fwi* modols*, 
Siig li pKrM.«\ilarlf triM! t» awr&ge mA r&Mm models i in tl» 
mwi-ai# aoA«l th# mmv ®f |S«.iS| |4«67#, |S«tE, f.S aai. 
lifS seats iup« ikfproxl«t*ly frta tsro to m.rm ^a©t th.® ssag»i%tti« of 
tl» eopr®gpQ»iiBg ®frors in tli# itetlo©k mA mrrm% ymt msiels. A 
siallar ®cafiiri»«i hold® tm- Ifet mMm mod#! as it# ©rrers art 
ly ®tml to thftt of th« .air«r&g@ model# M tli® tmrniniug models, •!»»»• 
ly tk® mirlmg awrsg®, 'ti» tr©-^ .Mi reiwfs® tfend fflM-els, the errors 
ftrt iat®ra»ilats ia ifcgal-toi# thoe» of tk® average m4 rmim 
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on aa ©bstrvfttioa. ' fhm ia tb« ©utleok model tti® 
oi«atg 'raag® ^ trm it rftsk «f oa© I'er the prl®®® ef ®ggs t© « rmk of 
foar for •tlie priess ®£ sttarsi i» tfa,# aioiel the rattg® of reak# 
is irm m0 io »i* «.ai la «» y«« th# r»ag® of rmiiks i® 
•ffota «i» oa««ii».lf te si*. Si® weiglrfc^i moving, ^rdmsQ mM@l in 
wMefe |r©di0tei is-'mi »•#!« e ig th® *9st ooasistont ia this 
grottf la th® raage «f tli® rftafci is fre®'"few© to four# 
Bi# r»iikiafs ©I* Mi© «o4®l o» ttie "Imsis of tli® raag» of iJie ©rroi*® 
is ia apprdxiaat#'ftgrt«s»at with tk« raaMag of tfa® ssdels oa «!« 
Msit ®f th# »m #rror tli# extr®i» trrer.' Ia geaerftl it my M 
ii$Sieat«i that tli@ aedtls with tbs greattst mm mrmr &ls'o ha^e -tii® 
Ii4#est |3flir-0aat«ge of ®xtr«it @rrors aiifl wuallj l»»t aot aimys th© 
M^est r«g.®« 
,Outl.Qofc mad aodals 
ft® faTOrmtt© Mhming ®f mai«i is «aB8wiiat itirprislag, 
1B tlm of •tti® iaiaJ»-r @f ia wM#h tb» p-tdieteii prl«®s 
mm wrmg im 1§)» Fffm •fe© of 27 fowemsts 
i&t 0im W0r» iw«lT® errors ia 'lir®©*!©'!! for ite p*ie®s ©f 
stmrs aad kog«,. 3iia» f« ttt® prices ©f l«tts aad bttttsrfat aM (Sight 
-tti® |ri#es Qf «6gs* la -^fraisiag 8<«@ o©»ysii#r«i'* 
Mm §hmM be gif«a %« %h@ mgeited® ©f tk® p*«ii@t®d pfi©« ahaag#®* 
Per til# fiv® frioes iti®?# w«r# *. t®!*! of %*#»%• five foreeasts'. ia 
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Bit |tarall#i »oi«l is oa tht «®s,wftioa that histeiy rapetts 
itttlf. fill® i« ft eoBteataotts p«tat m iia a it is 
posisibl# for rnrn^ pertod® t© 'be aaii|tta. Msmlxig Miat felstorj <io©« 
r«f@at itself, m moim r«Aliatlo diffiexalty li#» is iisooTOjptag tli@ 
pWRll«l p#rioi®| this it tras wtoatrrtr^ tfe@ si«ltfflt®aas mmemm of 
oth«r for®#® t#M.s to isaak tks faraill«l tolm-rtor of a jsrevious period* 
la risw of ©irowtstea®®®., • tfe« ef a garsll#! »oa«l i« justi­
fied only oa tii© groups that farmers eenttij»« to l»llew timt parsl-
I«1 periofis exist md aot'oa vh»%lmT tueii periods aotually 4o or i.a m% 
exist* 
Current year, reverse tr«a.fl, w»i^bt»4 a.oviag &.mmg0t moTtag 
aad treed aodels 
The (a.pirie«l #rr«r« of the reaaislBg aal«lt Is® aemgarM with 
taie tl«orsti©Al errors in mi id#ml »#ri«e#* fke id®6l s®ri@» will 
ealy r»ptm&nt a rou^ &ppresimMoa m tko •mpiriesl s®ri#8 .ar© i»t 
i.atoeerr®lat#d with fioaitiT# wsity aer tfesj »®#«ssarii.y lin&mr 
tr©i3iid» la fftMe I (Qolms. 8), th,« ®x|»ot®d srr©r #£ 'to, tb (&/l)i} luai 
St for fee surreat y#«r, th® r0v«r«« trtai, th« weiglit®# mowing tT-srmg# 
and the m.o'riag b.M#1s r»bk first %o fourtii ia aagaited® rmpm* 
tdvtly« the ^pflisfction 'Of models to tfes price series fives a 
iiffersat rtakiii.g of th® errors froia tlxmt ixdim^^d is tiw 
i<iesl mrim* In falal© ? tli© errors of tii@ ««» m9i»ls, h&m smm of 
1 in lie*l s#rl©® refers to tfe© ®erie« with auteeorrelati©as «>f |>08itiT0 ttBity ia th# frsvlTOS «.iiapt#r» 
r»akf @f 9, 10, 3.9 ftai SO aad rsjsk tWm &M , tsro aafi 
three aai oae-half ia aag»lt«i® rftspoti-TOlj. Of-tto'Tour moieie, 
©aly tfe® rmBtm tr®M sod«l is seriostly o«t of line with tb.# eer-
respeadiag rmeklng In th« ideml g#i»l#sf for ttie empirlefil series this 
ffio4sl rftxiks tiir#® «ail om^kmli while la the Meal series it raaks 
teootti. 'Othewi®® tli« - «pirl©ttl, retttlts largely eoafifta tk# 
leftl raaklag, allew«ae» baiag msi® fo-i? tk# approximte mt«r#.©f tii« 
In -ai® M«&1 s#rlef tte trewi mot#! giws perfest fortaasts with 
that its. ®rr» md s^a&red error • ar® tero (f&bl® 4) •. Cea-
2 Tsrs®!/ i» a roMm series, the squared, ©rror of aoi®l, i f 
(falsi® i) 4.8 t!i© litrgast ©f th« t«E fioi#ls umi®r o©a»ideratioii. Ia 
th® «#ri«8 tli# «rr©3r of tMs mot«i is intmrm&i&tm ia mlu@ 
h^ixmn til© 1^«oreti@al iralaess its sw ©f raek® of 29 eeajssr-## fafor-
«ljly with "tti© »©*lag &-r®r&g® Mii rtwrs© tresi metels in "wliioli th® «m 
of raski for ««tli 1® 50. 4 fart -of tlie faTombl# perforaoae# &t tli® 
*ot®l i® due., ta its aeelmsieal #ess%r^i©tioB« In qt&^t to -an-
r®«listlofeHy hi# ©r Im preiiatei. |sri©«s, tlie rul«s of the moitl 
eottXi mi always h$ gfcd;b9rt€ to ri'^lAly* 
Jy®y<tK® sad rCTi» inMela. 
fii« aTerag® oM rm^m maiels wl.tli a saa ©f ranks of 42 ar» •&# 
two .S08t iaeffieieat a«i-els eoasi4#r»i. 'IlieoifetieElly the sqnmsi. 
©rror of tfe« i-wiw ao«#l (fafel® I) i» Z oy imim^ tfe® aagaitttd# 
" *Ia"&0' th# sweii «rror of tke random modtl 
ghottM b© «ippr«laRt@ly 1*4 tlm» th® mm «wer -q£ tlw mmr&ga mo4«l# 
• U7 • 
©f th« $q%mr0i ©rror of th® awragt tteii®!* Bi# mama ®ir#r 
©f tk© rmnim aod®! fer sll fri««s $m»pt etmrs ig tbm tbat 
iadisfcted lay tiieory* •&!» y®*ssa for lt« i».r&emblm •p0tf&mmm is 
likely due its to utlll» ®Mtooorr®latloa im %i» 
Moi,b.0xr romm may h@ imfte %h« ohan©« seleeMoa of.* iAv&mhle ®®t 
of 'prMieted' ptrie^t# la tli« ©xpetfttioas i&v tli# p'ie®# 
of l5«tt«rfat -fciii apfefcp %s fe» effeol&lly' fftvermbla as •Bisi' rMk 
i,l»ire mm»^9 model ia (tftfel® f) 
fl#ld VMm 
In g#a®r*l'tti® sa» mtheAs will "be umi. i» tk® of ti® 
ji®M m0d#ls a® w&m tts«a in tb© ptim models. Ilc«r#v®r Is fields tli« 
•Quiloot, par&ll»l and weigktei moving m-rsrag® *64©l8 »•& siot &oii» 
®i<i0r«ii| ©oawrsftly omalatiirs aodsl whi«ii was not 0oa®id®r«4 ia 
priots is o®i«id;#r@d !» yields* Also tl» tr©M froa a-rer&ge aad tti® 
re-TOTs# tr®ad from aTsrag® aaitla ia yi®li« i*©pla©« tto trend bM tfe# 
rtvors® tre»i aoaels ia pri##®# lb® reaaijiiiig medels la fields ar® 
the s«m# a» la prisest fh« fUM series for egp l»id per 'tos aa4 
f©«r per mnt milk prwimooi per ew art similar te ti» prl©« 
in t'tot they ®r® ®liftrast®rlf«i, oy tr®nii» f€>r egg® Iti't per k#a tli® 
tr»ai Is ilM'timtly ugm:mi.* for »ill; produced f$r s<5ir, tb® tr®s4 it 
lest 4i8ti^sot| la rnmt ema&S' it .la tt^*r4, in s<*® &£' th.# 
1 tiom it is d®riarfcri» liit jl®ld «si*i»s of • pigs .ir#aa»i ptr litt«r 
^Her®aft«r' s®rl#« of "pigt w«»a©<i p@r litter*, "feur per o®at 
•milk prodm@4 per mi "pigs w«R5»d p«r litter" *111 b# r&femd t# 
m» til® %ilk" «a<l "pig* 8®ri«8« 
Approstiaate 
Sfe® .major portion-©f tls'trsad in the ©gg $mlm ie. aiisooiattd 
witli'the iaareasefi @gg p-oduotdoa wMoh arose'otit of tli@ .iaeeativos 
df wfertisis., 'toge.thdf with the 8liMltaao«xis- «4iraiia®iatot 1 a geultry 
breeding-'and mtritioa*. 'MmM of the treM d«.ir/ 8..®ri®.s .likely 
.'arost free -tti®' iiw^Etiws to prodttatioa by ffi@ab®rsliip la tb,® • 
Herd Iafr0r«i#at fh.® tm IwtaBws of a dowwrftr^. ttmiA 
»r® diffieult to ©xflftin# tte# fesiiMllty i« timt it aight to® t© 
«a Att€ap% m ffa® •part ef th«8« f««wr« t© ©'fattia f©eiiag 
.effi8i0»y fey ii«fing m& ia©r®ms»d ttaais«r of l»0.r*pfoiaoiBg o<w».* 
Bg.g.s laiA s«y mA milk gr&A»&»t pei* aaf 
. 11 (low I) -gmsm-ba the mm. rnemra of -fei farioias sxpaatjft* 
S ti0i4a04®ls t&r %e «fg s®rt@s*. &# awriag QvtmtA ym&rg 
mr0e$» troMg awag® ©waal«.tif«j|. riMoa aM t»Bsi frsm &Te.rag6 mod* 
#l6 wi-to »aa fti-rora of 31, 32.|, §4, iS, St.# 4S Mi 47 eggs p«r hea. 
r&ak first t® rtsf^etlwly* Si® rwAii® &£ •&© mM®!# ©a th# 
feftgis of %# f®r®ea-|i&i« of a i- (Um St) is ici«®,tt«al mtfa 
.r*iiM.% m M» ymi$ at tto mm ®rr«r.. 2&« mnkixig tk® aoci*^ 
mis'on -fell® basis of th®- ©oftffieieat of lis® r^ag# .(2aw S) is •similar 
hut not MtntieaJ witfe the rmki^ &i th# »od«l» m tJa« basis -of tb» 
twt for of th# pt| s@ri#» was a»i® by Mi® rmak 
eorrelfetlon iDsthod. ,M the 6 p©? .o®at levtl »f sigalfleanee aose of 
th.© f«ri«t tiffer<&d fra® r«ade»»si» 
%«r m* mm »rmr tovmA ©f %*©&% s«# --
f«bl@ af fer ©ggf laid per hmn and fafel# M t&r ailfe prMaied p®r oow« 
• XI9'• 
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»©&B. «rpojf Rud «xtr«&s @rror» ffm aotioeable de'riation oooiirg in 
oaso of- tte# eurreii'l! year mod©! wMA oa tk# ijASis of the e #®ffie-ieat 
of the raag©. r-aa&a fifth, tat -oa tija hmis 'Qt th® mean err-or .and 
estraae em or riaaks seooad. j, s-aaewb»t smali-er deTiati-oa ia rauklag 
ooews ia tii© ©mulAtive j^.i«l.i »©d«l« 'Qa the basl#- of Urn laefea error 
md th@ #xtr«.© ©rr©.r, this aod«l raak® fi.ftli, ia mpiitM®,,. bat ob. -a© 
tests .of Ifc® 0»ff*ioi©.at <&f tfe# r«ag@ it tmks tliiri# 
tttbl® 1.2 (Mm 1) • 0ompsr®s the - errors whiolt arig© froa ttia appli0«,* 
tion of th® various laodela to the milk series., tke -©urrsat ym&e. Its.® 
ft-rer-itg®, tk# m-vi&g «.T«-rmg#, th® rsYerso trtnd I'rea «wre,g®, oimu* 
Imtiw,. tk# rAsad« a,.iii th# tr»ai .from ftTer»gfl- models wi-tb a®*ii #rr®rs 
of 810, 880, 850,^ 9.10.J 9S-Q, llSO mn& 1200 pmrndn ®f •ai.Uc per ssw r^isM 
first to ir«sfe®tiv®lf ia th® »iig.nitMi» of tl^ir mfaa erro.rs« 
#a id#ntieal iwkiag of tl» aodel® is ia4leat«d oa. tk® to.i,gi.s of tk® 
par mut of trreri Ct« -t}* A iiff«rsat r.m«ki33,g ®f 
til# mo<i«l8 results from'th# ttge of tli© ®0®ffi@i@at of "Hi® r*ag» (lew 
$) • Tim most deiri&tioa !« la th® O'ttrr-tat year .aoiel whioh 
oa basis of the mm trrtr «Bd ®xtr«@ #rror ranks flr-st, Mt m 
tlie basis of omftMimit of lii© tot»l rsag© ruEto fifth* 
Til® i^nsieiioy ©f th® earrsali ymr mM»l to result is gsiwral 
0.xtr«a» ®rr#rg i» iniio*t»4 hy th®_Mgb ©f ttie ©©®.ffis.i®ttt of 
r«ag« in b&th th® ®gg abS. milk 8«ri8s# fh»m high mlmB ar« 
possibl# 1»©«»s® th® firr#rs is tM mmnt ymr aoie-l d®p«ad m dif» 
f®r®B0®8 b©-^ea ©^sooutiTO @b«®rir&ti®as * IIise th,® y#ar ta year 
• Ul " 
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TarlaMHty i« large fts ia series, tia© <swri?«at year mod«X •«»» 
also l«&i to a Itrg® m»«a errori tliig ts-iuAlsfttei tiy tfe® lesser msiwi 
error ani tli® l®»s#r p@r0@Btage of txtrem© errors wMoli ar@ ia 
th® mrning a-rtrag® aoi.el (tahla H, Sara 2 and 5) im wliisli tli© preiiot-
ed 'Vfitltt® is l>as#d m the airaritg®'. 
Partioolar meA»l8 ia «gg ailk •g!«ri#8 
Sis00 imo Mmim itr® tatojsat to tar«ai, ioa® ©f tfa« wipirioal 
arrors ©f tMi aoi®l asy b# o©iB|>sr«4 with "ttie «rr©rs ©fettda-
la «n M«iti 8#ri«S} there will aot be ©xm®t &® the •«ri®s 
«M#i* eoii84.i®r«tloa is net &atoeorr#lat®(i with fositi-w la 'tti® 
ideal g#ri®Sj -to® ottrri»3&t y©«r, tfe.® mo^iag a-rerag# and the mmn* 
•ta*«ttd trm. merngv siQd#ls with errors ©f 1>, Sb end rank 
fimt to tbiri rea|>e®ti-r#ly (fftbl® 3, Solwam g)« for tte egg s®ri@s 
(f«bl« It, towr I) til® aaapirieal errors of 32j, SI, sad S4 eggs per h©a 
for th® $m& iMiaa-b® a nmm&X of th.« rmkkngs of tti® first 
two models fro® fe«.t iMloatsd bj tti© theor®ti©*l s®ri«s» For tlia 
dairy s«ri«» «ie «apirio«il' errors of 810^ 83Q «ii ISO pouMis of at Ik 
p«r @«w for 'Mie ®«ae aM®l8 ar« ia •foord with the th@er«ti6«l raak-
in^s* 
In til® isl«ii,l s©ri@i tim tread tr-fm awrag® r»sultB ia m ®xp«ot«*l 
«rrdr ®f 2b -(rabl® 2, Ctlwn 8). Ia m i^«rf#otly aiwt©«orr®l&t©4 
««r4«s, the ototrlbutiea of the raa4«E. pwt of tli@ 8®ri»8 to th® 
$<lttarM error of tMs a<^#l may 1m Imgo m it is $m» portioa ©f 
• MS -
(ti/S) 6* 0®1Lwb. 2)» fcpirleally tMs ma&®l pl&ms »mm%h 
or least ia aagnitud® for both tl» egg aad milk seri®#, imdisatiag 
til® eeatrlfeatiou ot .tii® rairt^ part ©f th© s®ri«s to th» squsurei ®iT©r 
is mmMBT&hle* fii® rm&m »4«1 is toetb g©ri»st-isJitb s H»«a eiror 
abcMt oa® aad ©»© tMrd Mis «!««• ©f tfa# »«&» #rr®p #£ the mverftg® moiel 
&ffr@xi»«.t«s •&# th«or«tieAl relationsMp imimmn thm mmn 9r-» 
rma of ikes# two aM«ls»^ 
fb» ewMlativ# *©4«1 ims aot $,llm aoswrmt® for^eitsts if tl» 
tr®ai 4i l4rg« «,s tfae preiioted wItt#®' !?##»« ti«4' too distsatly wi^i. 
til® pa®t* la -lli# milk s©ri®# wlii-oto 'S.ms Mv® « s'tar©a.f tr©M tfe® 
««« frr#r of tke owttl&tiT# ao4®l yaska fsurtli ia angaitat® (fiibl® 18, 
law I). 'Ott tli« @%«r hftwi, i» th« ®gg mrim irhieli Ms « strong 
th# »@«B error ©f tkis atd»l i» larger m 4aii©at®4 fey its fifth r^ask# 
Cf&tol# II.,. Bm l| 
Figg mam4 pgr litliieT 
fabl# It (Saw 1) preteat® m -©o^&riiea.'ef th# ©rrort, «f tJse 
mriouil ff*p©0t&tioB t&nr pigs w®»et j>sr Uttsr** Bi© av®i»»g«, 
»oirlaf awrmg©, ti» r#v«riS® ©walaM.'W^ ©wrsat yemr:,, 
trsR^'froa utrerag® aodtls -wlthi, a®*» ®rrors •8S|, .fS, •§§,. *0S# 
I.is wid l#iS pigs par litter mnk firtt to mmaW r«#p©®tiTely 4» 
^Th«oretioally tto mmm trrtr of tho mafiea aod«l ghoali b« 
afprtxisiately 1.4 tiaies tii« »«ma «rr#r -of th.« mT®r*g# 
%«r m®m »rr&m of %im in€iwi«i««l f.6rmers #«© i^ptaiix.,, 
fftM® 27. 
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miigaituie ©f m®aa srreoi*:®, tUswaaa® m.A® fpr th®. 
®qtti-r«l»ase ©f iii® »e«B ®rrftrs %t tl» ©asttlatlTO »Bi rt^ers© tr@a€ 
mMsls# tte rsakiag «f the meielt .©a -th# liasii of %km f#r 0«Bt ef 
®xtr«e errors Cl«aw t) sM rmgm tl» ••error (um M) gims itlaost 
ii«ati«s.l yuaklag is the j irst airf iitatieal raskisg is tha ®moM sit» 
iia®® it is, likely that th# »®'ri«g e.®r@3Ki»&tiii raadsws©®#,, life® 
mpi.ri<s»l mrr&m my 1m ©©apgrti -witli tk# ®rr©w wMok 
arlst frm th® ©f tai#se moi#X» %© a rwi®! s«riss* la m 
rmioM s«rl«® %ii« sfii«r»i 9Vrm «f the avtmg®, aoTiag ®«3r* 
r@at y#ar, rmndoia wid tread mm&g9 meaels .«?© (#/§) 
«T^» 2T^p tai Cli/6) (MhU i, 0«iwsa fiitao ao4-
@ls ras&'first t# sixtli la 1&# ©f tb»:ir swors if 
lo»»B0® is mad® foi- fe® e^uimlea®# ©f' tto «fuar»€ #wors ©f tho mm» 
lag etV3r£.|,e^ r«iwer,a® treiai »T#raga miid eurr«at f»^ar ajai. 
r«Mcm fla« ®rrors fw %k«g# «««« «e<i«l8 ef •.§§, 
•is# •tS, l.lOj,, l%li .itM 1»#0 pigs f»r .felf© rmik# first to 
sixth in wignlittije 3P»sp««-tt.f#ly {fmhlm Mm I) • Qb tl» tlii^ 
iaiioat® & 0l.©.i® a.fpr«;iwt%loa t® tk® th#6r©tl9®.l «rjr®r« ia a 
series» 
Miaaa mrm ia ttae oamlfttiT© *0d#l i® 9qnimlmt with that of 
th# raTwrs# tread fres Awrag® mottl, th« to 'tJOth being .iS pig® 
per litt«ri ttis i® -Abrnt tli® mm mrm ©f •m pigs per' 
iifct®r fer th® ftwrt.g® modal# lo furthar ewlmtioa of ttoii a©<i@l is 
posBibl© «xe®pt t© iMioet® thftt givea & suffitifflstly leag perio<i 0^ 
* 136 "• 
tM« modal will •t©ad to th® .aoviag average model la 
f ©yfomaa©® • 
• fofisiWt litferemts 
Ja tli« pt#«®«Alaf s®otl®ss .®f this itatfy, th# ^trieias p-is# ttwi 
fi,©ia models w#r® rftatod mmmilng't® theli" «ffiei«a«y in t. 
fast f#rio4 ©f tJja®. Jt wms p©t«4'tt« to iaaie-ftt# tij® a0s«,rtt«^ of th» 
ourrent yaar., farall®! sM w«igliit-®d aoiri]^ »^r«g« ao<i@l« in 
prlo®s, tl» eurrent y®ar aoi#! %ti th® ©gg ftai milk s«rl«g md th® mr* 
«r»f© ani fiw year msTiag aTerag* mofl®ls la tb.« pig fhm'» 
moa®!# hsiTO ft Im »•&» «rr©r a Im pfo®Bt&g« of @rror»» tui. 
usually a Im vm.g« of error* effleieaey of th# mrrent y««r moi-
®1 4a prio0« «ai is tlie e.gg stries is partly hy its teudenay %©• 
p0«s@i8 #xtr«s# ®rrorg» Hi© sim Is «d»<i tru® of tb® watleok msd©! in 
pris®«• 
A kaowl@ig® ©f liiatorie&l of exfaetntioa models 
Binj M \i8#ful mr so l&ftt Is in s&tisfyittg th# ©urio-sl%' »f -fe© r#» 
1 
s®»p«h »rk(ir,« • Mm& Solielts* hm postalat^d %h&t a difftreatlal 
4®gr«e ©f M-steri® \«e®rte.inty may s^rw to axflain th© ®hort»t«m 
r®s®ure« iaeffleionoy isbsMed la. mi*4®us livestW'k ©attrprises# A 
iurtMr um of •ttie hittori© #ffl@l®3aty of axpsotatioii. aM®ls is in 
•tti© forailfttloa of polity# If the etetrved effieitaeits af the ©** 
p®0t%ti.@a aM«l» is tMs study «re Talld ia future period®.» It l» 
•^S0halt|;, 0p» ©it», p. li'&-lif.« 
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tai® theorstisfcl ©rroyg, the strongest inferesset are foaaibl® in tii® 
mm &i a random series? l©ss oertmia ittfereiwes ««•© possibl# 
in til® o&ss' of a non-mMeE series,#^ iogio m&f b© used is aakliig 
isf©r®fi00s ©f th.® !3<Maparetive effislaaaies of the oarrent y#ar and 
outlook ao4®l.®| ttere appears to be ®ja isiierent t&xsA&mj for the outlook 
" '  •  2  ffioiel to b@ more ©ffieieat tkarn th® oiiry®at year 
Inferenoet atoowt t)» tffloieaey ©f yield m©i.«ls is #1® fat«r« apf«ar 
to b@ l@8s^ re«tri©t«d 1ii®a is. the prio# a©i«l««' tii« p&rsaeters of tii« 
yioM gofulatiens mr© mor® lltoly t® b® stable ©•©r time. Also tia© 
B®a.a ©rrer for e®oh model ia b&sei aii a iarg® amisl® or &pp,roxiiaat®ly 
400 obserrationsi rs m result it is aalikely tha,t tlie obsarred differ-
#as«g betwasE the mmmi errors of the T&rlo'as yi@M iaod»ls ar@ iu@ to 
clma©® 
f#r Isoth tbe pries am! the yield m©4els it weuld &© desirable t© 
m&ln&t® tlie frebaMlity that th® 9bs«rT«4 ®ffici@a®i®8 of tfae various 
«p«st&ti03a. Baitls are da® to UmBmt, IMs is aot saasiertafcea 
fts seme of th® i.T«bl«s posed hf «u8li mi wa^ertakiag &f© beyond -fe© 
pr«s@at scope of this st«.dy» 
1 Bm p* 68»110. 
p# 121-128* 
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mmmi »• casLisiow 
la @<i©awie 80i«aM » l*rg® Miy of tfa«ory is aTailable to iadi©«.t® 
tb« aatur® of Iti® ®xp#atatioas, ©atrepr®a«url»l r®* 
apoases ftttd the a&tar® of tmQwm i»ffiel®n0y wliisli arie# from th® 
of «ae©rtsiiity. loomealo theory iadi.0mt©s'that ©ntrspreBearial 
exp®ot6ti®ag ar© foritt«i&tS'4 ia o.f probmbility distributions isad 
tlimt th®9« diatributloas may be i#serilj»4 is tema of fsraaoters suak 
AS til© ms&u, r»sgs, ir.ftri&aoe,j,. nkmmm md kurtosis. fks effeat of ua-
a©rtftla% #n rmourm affieitaai' i« isdi@at«4 ooaoaptually by th» r#» 
dU0tioa of profits wliftii th® eatrefresetir i® taam'bl# to satisfy tfe® 
Bargiaal ®sm4iti«s of fradtietioa* i«oa»i© theory itlso iaiioates that 
ttte typia^l re&etloa dntreppsMwrs to as aatioipstsd uaf&-ror*l3l« out-
is oa@ ©f saftly ©r a dmim to-aioiiaig© tt» poasibility of its 
oceursne©* fh« »af®ty r«ft®tic»aa ob th# |s«rt of ©atrfflprmeurs may b« 
»xpr#ss®i-iis mrious waysj -ix® aest ©.Offi8»a ar® oapital rationing, tia# 
•and p-odust fle-xlMlityi, tifsrsifioatiea, aa4 imwr&me* Emh -of 
r«Rotioa8 rgpreseats » d®sr©e of rmumrm iaeffieieaoy as tJisy 
wow id to® utrnmBMBBXy it uasertaiaty w«« afeseatt 
fh© os^irioal stttdi.es of uaoertftla^ ia agriaalturftl produeties-
vhi&h mm rm±m&4 pro-rietd aoasiAermbis mM@m& in support of tfe® 
«xist©ao« of «> proMMlity dtstritetioa of ©i^eot&tioasj there mm 
&lsQ ©Tidfac# t© iadisats timt fK-Mrs wero sbl® to raoogaize ©©rtaia 
par least® r« of tfee: dittristttisa s»sa m th® r&agt, bo4@, mriaao® awl 
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giwaois* lapirioal mridene^ as t® tka rsaetloa Qt farmers to ad vers# 
situfttloas tfas less ©mslusiT®.^ sAtiieugh a auabsr of tis® tt'udits di4 
iadioat® a gmf^rmm m th# part fam®rs for safety* Other gtuil«», 
Mtlliaiag -rariftMlity m m lafiex sf ii&esPttiBty, tadioatsd tlis degree 
tta3«rtaia%' pr«s@at ia T®rio«s types ©f agriewltaral proiuctioa» 
ftes« studies were a»t ooapletelj smtliftdtory, as aa iMex of variatjll'* 
ity is aot j»s©s8'arilj &a «,oatir8.t« IMe* e£ th® <l#gr®s o£ uaeertain-ty* 
A rery lisited awb^r of stadi®® w#t« eoaotm#^ with tke errors ®sas®4 
%* tfca us^ '&£ mrioas ©xpot&tisa m«iels» M 0xt&Meim made'is ISiis 
study -was. to ®0a#t4er axfjsfttftti® models as laiie»s of ija@«ptaia%r* 
telw Aiffer»at ®Ep#st:aMoa mM«ls w«r® tested for effieiaaey la 
forsatsting (p* tbt erltorioa si*• effisieai^ belag th© aa|^ituii« 
of -Mm i'or«east «jT<»rs* fh,® gnrsrsg# sodsl prejsatei a eoastaat v&lmt 
mamly tli» &v@mg& ©f tk® s®ri«6 *« the predteted mlue. la a Tsriant 
«f the average* th.® omttlftiiT® ttie fredisted "Wilu® was a sov-
lag average wl»i« iasraiasei with mx imr@m@ ia th@ leagth., of 
the series. Is th® mmm md ottrrest-y®ar aMelt, %to predisted 
Tulu# wa.» te4s®d m a «iBgl@ otstrvatioat ia tiae ra»^a, models th® 
predldtai mlu® was oh©s©a &t mndm irm tfa® fast i?mltt®s ©f fea ser" 
i«si ill th® ©arraat y@ar th# ffrtdlated mlue was last y«ar*« 
mlm 0f tha mriialsl## fhe Htb ye&r mmimg av«r&g@ *nd th@ five 
y-#&r *eight«4 Mviiog ATemge aofi#!® latredaosd sea® sts,bill% into 
til© fr9di®t®<i mla®# Ijy asiag th® iiidlsat®i. rrer&gesi ia adiitioa tli# 
wlglitefi aoTittg Rverage model mphmlsei. th# ijsgortmao® ©f tti® ourr@at 
P«riM» ffe@ tread md tr«ai »o4«ls utilized the @0'ao-©pt of ^ 
- 14t 
tread whioii is bas^®«i ©a tfee b©i*©«m mmmcuiiim Qmwmtima* 
fh& tread irm, &T#rftg# mA tke i»eT®r«« tread ttmi avejpage models ati-
lis®d both mamim mlwes aaii .treafis in tbe fomaiatios of the j>r®diot-
®d Taliae, Baoii of %h@s0 Bod©ls atiliged sm& okfia'ast#ri sties of & 
pstrtisular e#ri0s, a«®ly, tto aT@r«.£« ©f ebsermtiojis, th# 
s'tiort-tena lisear treat# or ta# rel«tl<msMp *»%5esa eoaseoatiw ob«®rm* 
tiosis i«. aakiag pradietioas* th» rm4.m. aodel wsts isaiiiue b«eatts«, la 
g.4<iitiOE, it wtiiia®tl re^iom raiifisa iaflu®as«g i,ii th® eaflronmsrA m a 
l3«i« ©f pr®«il9tioa» ottor giofiels, tli© o'atlook sad tii© 
parftllel pri©« models, 4id aot utilise &Mf 0im3P&«?t«rist»los of tlia series 
"wiios© values w#r« ming tormmt} Um outlook motitl ased tli# iormmts of 
gov©ri»i@at »g©B«ies aad tbe m©d@l atiligoci tli© :pri«e,s of pust 
fmr'sllsl periois »s tb® bm«4s of pries fr«iietioa» 
fh.9m exptotetisa moiels w#r« selsotei besrase they w@r© kassra, to 
b® ased Isy f^jemmrs or thmy to b@ s-csae of ths iaor« logl* 
eal HiMsls vhlQh t&vmrs ©ouM Ibe models mr& tested for 
©ffiel@asty os fejpotlietio&l sad amplriaaX seri.ss# Ih® feypottietital aer­
ies •w&m thre® is amberi •fch« first, •& gsaerallaet aatosorrelat^cl ser­
ies s the seeoM, m s®ri@g with ftut«»©rr«l&ti©a of pesitiire unity wid 
the thirt,# a rmAom. serl®s# fhe ®apiria«l prioe s«rl«$ eoasisted of 
steer, hogs, lasb, egg and btttterfat prions« wMih jariee •xt«ali»g mwe 
the period ivms, 131.7 to 19® iaolttsiir©. flie ei^'irie&l field series 
eoBsisted of ejjgs l«,id per kea, milk irodae#d per em md pigs w®aJ»4 
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msfiftls, We peliojf r®e«»siatioi«i i&p|5«ftr p©s8iW«* First, gimn * 
s@ri#8 *iMi «i i®ip©rf®ot Amgrm of positi-re .K«to®o»i#lfttiaa farmers 
®ouM fee aivifiti to iis# «tirr»at jenr moi©l *s it is oa» of the 
iiigii«Bt ia ®ffi0t®a0y Md .*ls© ea® #f th® ®impl»st t© itfioft. Is prio® 
g®ri»8 Ih® ®ffi®i@»oy «f th® ourr«at y®»r aoi#! laay imrmmed. hy 
Bappl«®ating it witli eatlook iirfamatisai eiaee th® eatXeek foresasts 
w@r« iadl®»t©d to b« partio^larly aosarat® in immmting larg® prie# 
nhmg9Mi, tmrmrs 0ouM te »iirisei t© ferattlat® es:psotftti©» ©a th® 
baais of %b@ oa.rr«B.t y«ar »©d.©l &tiA shift to tli@ ©mtleofc moi®l wliea-
•mmr tto l&tter iaiiemted sewr# ,prio® chmigm* 'UtiliaiUf tk# outlook 
informtios wmM he prnrtlmlmly ufsful ia rMttSiiig the awab®r of 
txtr«a® error® ia tk« •6-ur;r«at year a@d«l* S®odM, fsr yi«M s«ri#« 
whioh teoid to *i.pi"»4»t®' F9Mmm»MBt tlie fitr® y@ar seviag Bwrag# aoi-
®1 mmy b@ reoOHWSadei for mm ^ fa»®r®. Its #ffi0i®jBoy is only aa#-
fifth less tuna timt of th® momge mod#l mai it is mom praetiottl for 
farwrs te «<ioft •Vhm tk« modal# Five ysars is as 
th# l®agth of "fe© moviftg nwrag® &» m. int®r'ml of this Itag-fe is & 
©oav#ai#at MB,ory ptris^ for tiw fmwar* Tto-O us# ©f a l'«g@r lafiTiBg 
AT«r®.g« wouM ailow «, samll iii®r#M« ia tli® effieieaay of tl» metelj 
its tts® i« aot r©coit»i«aa«i as th® iaareasei ©ffieieaey b® mor® 
than offset hy the mm^ry error iatr<jd«a«i »» tk« farmer ®tt«japt«d to 
rsoall tti® mom distant jt«M# or fri«ts» 
i4§ " 
ummmm mfm 
A^ieultural Semmlu Fmts-'* Mms., Ima.* Iowa Stat® CoHeg#. f®b» 
IfSO^ ita, 18S2, ISSS, 
irrm, I. J» Mtmrmtim @.pprm^h«a to^ the theery of aheim ia risk-* 
tftklag situ»tiffias» Eooasa^trlaa* IS#404-487• 19S1» 
Ball, A* S» fcp.®etatieaf ia tb® agriomltwal iirm*' O'sfufclistoi 1* $• 
Mmsiia* ims, lm&* tmm Stat© Sell®g® library. IMT# 
Brcwai#®, 0.- a» 4grioaitttrml smrkttiag researoli at tiie Balvtrsi-fey of 
ahieag©. 4m3t* Ivm* leoa. Sli 1210-1219» 1948. 
mi. G&lmtt, W» WAm«r*8 ]prim mi. the rolo of 
"""'" • ''uaSiirtAia^ la Imm plaiiaiag. J&ur, -Fwa# iooa# Slt26to-276# 
lf4f 
•Oiirist, 0« A t#st ©£ m. #ooa«etrie moiel for tine 'Pnited .States» 1311-
1M7# In C©Bf»r»M# on ba«i»@SB oyol®®* liw fork, latlonal 
Bumim of Ssoftosis Bsscarok* ltSl» 
0O&8®, I. E* md fmlm, !• F» Bueea prMuotioa asfi th« fig syol© ia 
Gmmt irltnia* monmim* EilM-16?» 19SS« 
< Ife® fif ®fol© in Sr«»t Britalai M ©xplamtioa. 
Soonosio&'(S»i«J 4i#B-§5. 1S37» 
Qotoiea, E* a»i Bsrker, 4* ®» file Jig cyolei A r«ely* leoataiea (l»S») 
8i4ie«4l§, lS8i. 
em,, S. 1* Iai®x ximiberi of !(*« fam proftmot grio^s. I«ra, %r* Ixp# 
Sta. lul. S36. 1954. 
Boiagla®, P. H. Mid Gobb, C. I. Jk Isheory ©f pr0du0tlOB» ^er» Seoa. 
(Supi-#) l®ilS3S-19c.5. If28» 
Bosr, J# 1« fh© lB&oo«ra,0y of exptttatloas* Iooaaai®« 
8|162«17S. 1941* 
iMerkia, B» M®k «ii tt^ertaiiity ia or op proiwfetlos# llBj;3ubli.glx®4 
1. S» fb0si«* MmSt l0wa» Im& Stat© College iibrary# 19fi0. 
llHist, I. J» MJmiMsnts to risk iM unmrtuiiity Im hog proiwtioa* 
l3apttblish«d !• S. fh@si«* M.e$, Zm».t Imm Stat® College Librvry* 
1M7. 
^ lis•-
f'a»' Outlook, lm&» Icwa gt«t® 0oll,@g@« lev* 19SS and Sei>t. 
1939. 
1» ftiflidatieats of usi«#r%ftta.% th««*y to th® prftstioal 
ftiastioaixig tl» «.gri-ettltwml firai* •Onpuljlishei M* S. 
Imm,* Ims. itlit® tollsg# Library. X947. 
lartj, A* Q* Aatisipations, an&imm pliwatag «Bi. iai« oy©!.®* <^&r. 
j€»r. ^5o©ii. §1j291-207. 123t#. 
* totioipatleast *»s«rtaiaty aad iyjMtti© planaiag. 
Wairersi-fcy «f ihieagd frets* IMO* 
> ll8k, iwJ tli« ttaprofttabili^- of ocsipmmd-
probabilities. In Studies in ©oonomios 
eosBioi»triwi» 0hi0ftgo» Onivarsity '©f ^0hl®ftg0 Press# 1942. 
Heaiy, I« 0« Bfttit ftni wtlfare &sp@ats of t&tm. teelmologioal 
adveAa®, Jour. T&m l©oa» 31|£92-31^. IMB* 
• "OncQrthiuby in mrtet wlatisaihips &a«i rm&wrm 
''^iilooatiW ia the slxort-inm. Jour, fevn* Mmn* SiS40-|gf. 19gO. 
mi eism, 1* 0. fcrg.iimtl. rat«« of stifegtiiutlm and ub-
la •tt© tttilig*tioa of fs»i resouroes with ptrtismlar 
«ph«is«,f 0a f«rag« 0r#-i«* lew* ttat© C«ll®ge Jeur. 
3gii5»#9. im., , 
Eioks, it, I. l&lm «id aapital. .at tfee ClareMoa Press. 
MSiS. 
lo^i.ai, 4» ®««ifari»«sia of rm&vi. k#«;piag fnims 6. . 
vmim iwafl® of Iowa Ima. Age* Ixp. Sta* ma* »ul. §08. 
1942. 
. ' sw«a% mm fo&& sf lm». fa.m rteorts. Ima. &gr* ixp. 
Ita. I#a# ml* 5as. ItiS. 
. . mi I#»4y, S* 0. f«rmr@#cri«. Imm* lowm Stat® 
• l#4i» 
iswsi 9mm. Mm, lm%» 2mm Stat® aol2»g»» tola. 7 %@ 12. 
imi t© 4wa@ 1$4$ iasl. 
lm& f»m Ottil0©k» Iowa. it&.. &rb. Bui. fo. liS* ISSSj, *a4 
fet. Cir®. i©s. 20f, tli, 2S1 md 24S, WU to ItSf in«l. 
Zmm Far® • iws# Iowa.* l«wa Stat® S®ll@g®. '?©ls. 1 to 4. 
#tjly wu u itil iael. 
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ijokagon, '0,# Q'* Fowrarjl prlees fer Egrisultiir©. CMoago* tiaiwrsity ©f 
• Shieago ,fr®s#» 1947# 
Ealtor, I» the of th.« firm. le®B». iew* 44fiS*7g* 19S4# 
iMlmMf, I. ©16 priasipl© »f iaof««ttiag"riik» la fsi^ l» ^0 tij,®ory 
#f eooa«iai0 flwtaations. IjiMmg 6®org® ^l«a Hawin 1»M. ISIit 
I^yaes, J. . fh« gsasral .tlwory ©mpiopsaat, ani moai^. 
law ¥ork|( I«r®«irt Brtt®© mat Somfftiy# 
Ilittg,. W«' B«%«rHiaiitioa of 1ih» rttlfttlT® risk® ta-rol-rad ia grcwlag truok 
srdps* fwm feoa. g4t§f4«49i» 1942 • • 
laiglit,.f. 1, ,lisk* ttmertalaty wi profits Mm York, lougbtoa i&filin 
1911 • 
-O* frXm flexibility aM amplspaamt* Blosaliigtoa, lad. 
friiiiOipla'Press, Ise# 1944• • 
Miidftfel, S* Studies ia tli® theory ©f money aafttal.# Loadoa, deorg© 
mi. 19S8. • • 
Mills4, f« fl. the hehmim of prtO'©®» lew Terk, latioaal Bm@m ®f 
looagmis l®se6r©h In®. 1827. 
Olaoa, &. '0# iioonoaics of f©®i utiliaatioji witli spteial ©laphasis 0e 
risk *ad uao#rt«iiity* fapi'bliahsd fh.D# ItoMis# Iowa» 
•lowft Stmt® Oollage library* liil« 
« lowft, lafonsAtioB « laost &mmm. m«**k»ting mQnAs tor 
hog f««41ag syst^s* (Privat® eosmuaioatim) 1951 • 
S-oIit0k«l®, Mm Cl>j00tiT«« of l&ai peliay* la #. 1% 
W* §• .lAa4 p'oblsa® aiai foliai©#,. p# 15* Jpes, I<»m» Iowa 
St«,te e©ll.®g# fr«s8. li&0« 
Sstaitt, T# W* FroiwotiOB sad welfiyr« la egriaultw®. I®w Imk, 
MaOTdllaa Qmifmy*- 1949. ^ 
J, aad ©. 1. fmQ trials to ietsrsjia® ®x|3@atatio» 
aod«l» tpflie®.lfel« t© afriealtttr# # ilesr. losa. §§j,4S?-40i. 
Sekaokle, §» !.« S« SK|»0t®.tioa i» ©eoaoados* CioibrMg®, a,t tli© 
Ini-rartity faf®8s. IS49. 
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SMsftort, 0« I* Agrioultwral price nafcljeig. Jmrn, lm&<, fk® Iowa 
Stat® College trms^* ItSO. 
?» !• As ftfflleatiofi mA eriti^ut of oertais Mthoifi for tfee 
of a statisticgl froduotion fijsetiea for the 
Staadiaa autciaoMl® iMustry. Iil7-19§0. Unimblisked Bi»5* thmln* 
g^'aastoa^ 111. Sorttaftsters Haiwrsi^. 194Q. 
Stasalfortlij, S« B. Jaalyses #f th® of uaeertaiaty oa rasoaro® 
nm mM immiQ-* Iowa. lovm 
it&t®'CoUeg# tihrmjt, 1061» 
St«ib41|, Jf* Ob risk. Cfefori IoobgibIq Papers# S«4S«8?* 1941. 
Stigl&r, S. FraiTOti«5a aiisd. distri'otttioij in th® short-run. *l0>ar. Pol. 
»m* 4?s80S-a8T. 1^S9. 
B» S-» igrl@wltttral resoxxrm prodttetiTity aad attitiades 
to*-arig tli« us© of ortdlt in aeutliera tm%* lapuMished Wh-^* 
f!i@sis. MmM^ lm&« Ima. St&te Colleg® library* 1961. 
Tiataer^, G. A note m. tl» dtflatioE of. prtdmtlon imxatiom from fars 
reeords. icoa<»trle*« lZ$Z§»tQ* 1944« 
> A o«iitriiM.tl®a to th# neastati© tbewy of p-oduetioa. la 
"" la aooa^ids m& mmmotrlm. eMcago, 
of §M.mgo ]pr®ss. 1942* 
» tbs •lur.iat® di.ffey®i3©« BlemlngtQn^ M. 
Priaeipia Press la®* 1940*i 
« th« theory 0f prodmstiom ttMer aesstatie ecaiiti^ais# 
Hmr, Pol. Ison# .S0si4i»e6f» 1042• 
• A not® oa tfe« .aspeeta of 'tii® th»ory of .errors is 
series. Qamr. Jow* ieoa.» S5i.MS-Mf* 1939. 
&.M Browjd.6®, Q* I» Produetion functions ••de.ri'ried freiTi. fftm 
r®«-ords» Joiar.. Fara Sjea» 24ij5ou-572» 1044» 
!• S» 0«{i®rteeat of ^ri©eltmre» Agrioultiti.ml mtlmk-* Mm* Ctre» 
le. .23, 33, in mi 101. 1924 'to 1917 iael. 
» i^loaltaml outldok# Use# fuh* !©• IS ani 44ligfi and 
l»g9 respeot. 
» Agriculter^l eutlook oharta# 194?. 
- im -
i m.4' Imm O0p^tmmt ®i" Agri0uiiar#* Frio# trsmds m nltkiad 
%© agristtltwr® ia !«*&• lew* S«pt. ©f M&r* $ul* 9Z*Z 1940#, 
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frio® «*fr«sifs4 as « f@r S|Bt of last year'*# 
prlo®.* Biis©4 ea. r»port« 
• f$at  S^&em i0fs • • Ifgs 
i&t 
|pr mnt) 
1S24 105 110 100 m m 
25 105 120 105 no 9S 
•2« 110 120 g® S6 , lOS 
if 110 100 log 8S , lOS 
2S 110 100 9S 110 106 
m 105 110 9S ti lOS 
itio 95 105 to 90 00 
u 100 90 90 90 m 
•u m 80 iO 100 m 
m 90 m fg 100 9i 
m 100 im 105 100 m 
Si 120 120 lOti 110 110 
t§ 100 »«. 10§ m im 
m 110 100 100 im 120 
ss 90 »s 100 110 m 
10^ 110 10§ $§ im 
ItiO lOi HQ lOi im los 
41 110 120 no 120 no 
4E 110 110' 110 110 HO 
4S 120 It© ito 120 MO 
44 100 100 110 100 100 
4S 100 110 100 m 100 
4€ 95 im im 95 106. 
4? 105 ISO los &§ los 
48 110 110 lOi no 100 
49 110 im los 100 100 
106© 95 it m 9§ •80 
•S«ro»®i U« S* 5@p^ar-te®at ©f •^rlaullsyii'®# Outl©©fc» 
m®## mret los* tS# Si, 7'S *M 101, '1§24 iSgf inol»,. tai *s@. 
fttfe# lot* 10 uwi 44, 1026 fiiM 1920 r«sp@@ti ^rioultaral Sa.Qaosaio 
F«ets# F#l»# ISSO, lasi, 1932 md 193Si %m». fam S^tlook. Sst* Bui, 
!©• 10S, 191S nad Ext. Olro. m&* 207, 2lb, 2S1 and 24S, 1084 to 1937 
tnsli Xowa F«rs Outlook, lov. 1938 and Sept. iSSSi Itwa, fam 
isoaeaaist. 0atlook issues, 1341 to 1946 iixols I<Wft Fam S®i©ao«* 
Otttlook 194ef  to 195Q incl. 
» I® » 
fftbl# It# Ircfiioted prld® • m «. p>i* ®«at of last j©ar»t priQ® 
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f@«r . f#r @fat f».ar . . f#r. efist 
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24 IdO®- 41 • m 
2® lt»0 42 lEO 
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Z7 ItiO 44 110 
ZB loO 4S 110 
m l(jO 4i 125 
liio »Q 47 fS 
31 9S 48 75 
m 9« « m 
m ts 19§0 iO 
••Si« 3M« #f MO foi" tlie y^ars 1SE4«E9 imelttsi-re is laia air#rag« 
iadex ©f prices piid ^ f«ia#rs ia tli© isitei Stat## ^afiag ^is |t«ri®i 
(1910-M 100). fti« i.rjsi®xes for iihm iMiTiiual ytsrs ©f.tlils period w@r® 
loO, l#i, ItoO, lBi» 102 and Itig. For -yae fsilM I9l0»l4g tverftg® prioe 
r®s©»r»d toy tmmm ia Imn, for stsers, bogs, luaM# «ggs ®al battsr* 
fitt,. t&t thsir »ost ©osmm s«rk®ti3ag aaath ©r ssoatiis was |§.t8,|. 
If*50, |6 •yS, IS»f ##st# aM 24.1 o®ats srts^cMwly* l&ob. of i4i®8® 
|ari««« was sul%lfU«i %• It^ 'to obt»i.a tb# f.ri®a for Ifc# 
ptrioi lS24-S9t iottW®! !• S* Pep^-'taisat of Agrtealtsir#* 
ii@ri®ultural oatleei: oii*Pts» 1S47. 
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18 —O.bO •4.20 -O.uO l.fO 
li -O.cO 0.10 0.20 -1.10 -1.10 1.20 
19E0 -4.20 -S.70 t-S.oO -4.70 -4.70 •S.00 
21 -1.30 £.90 -0.30 -C .CiO ^;,S0 
Ei 3. BO 1.40 &.10 4,20 2,fi0 -©•10 3.so -O.SO 
ES -0.90 •O. t>0 -4.70 -0.30 2. 90 *0.40 2.SO -1.40 
24 E.OO 2.00 2.10 2.90 3.40 1.10 2.ao —0 * ^0 O.iO 
15 0.00 O.ijO 2.10 -1.40 4.00 2.o0 2.90 5.50 1.20 
if •1.20 -1.90 -0 .^0 -2.50 2,10 •l.SO 0.20 S.uO -0*70 
27 -0.30 0.30 0.00 2.20 2 *40 -l.to -©•10 -1.00 *0,40 
SB 1,00 0.40 0,20 0.10 2.60 0.?0 0.10 0.40 0»00 
29 0.10 -0.50 -O.tO —o.so 2.20 —0.10 •0:...§0 -1.70 -O.SO 
19S0 -3.70 -4.80 —5.10 -4.30 -3.70 -6.S0 •-6 .20 —S .90 -S.SO 
•31 -1.50 •"ii .00 -4.40 0.40 -1.70 —si .SO -5.90 -3.00 •f .SO 
& 0.30 -0.20 -5.10 0.-30 O.OQ -2.20 -4.80 -2 .20 -7*eo 
m l.uO 1.40 -0.70 l.oO l.i^O 1.20 -E.OO -1.80 -6.10 
84 0.10 0.40 -O.IO -1.00 0.70 1.30 -0.40 -S.SO -5.70 
56 2.20 2»S0 2.iO a.10 2.10 2.90 S.EO 4.SO -3.20 
se -l.XO -0.70 1.00 -3.20 —1 .SO l.ao 2.10 —6.10 -3*90 
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